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First Class Service at Minimum Expense 


The Community Automatic Exchange (C.A. X.) is 
especially designed to serve outlying exchanges. 


It needs no operators, saving their salaries. Every 
subscriber calls every other subscriber by turning the 
dial on his telephone. Toll calls are trunked to the switch- 
board at the main exchange. . 


The C. A. X. gives 24-hour service, 365 days a year, 
more cheaply than you can operate a manual board for 
12 hours a day. It gives the same quick, accurate and | 
reliable service at 4 A. M. as at 4 P. M. 


Automatic switches handle individual, party and 
rural lines, (ten or more stations on a line). The man 
who maintains your present equipment can maintain the 
C. A. X. 


The money you saved on dry cell renewals (Auto- 
matic Telephones use common battery) nearly equals the 
total C. A. X. operating cost. 








Tell us your requirements and let us show you how 
the C. A. X. will give first class service at minimum ex- 
pense in your outlying exchanges. 


AUTOMATIC ELECTRIC COMPANY | 
CHICAGO Ht. 
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Foster Your Workers’ Pride 


A good way to inspire an employe’s pride 
in his work is to start with pride in the 
tools you furnish him. No man works long 
in the public utilities line until he learns 
that there are no construction tools like the 
OSHKOSH. 


Standard for 40 Years 


Everything from a peavey to a big concrete 
road mixer or a miniature planing mill will 
be found in‘tthe OSHKOSH line. And every 
article has the characteristic, built-in 
OSHKOSH quality. 


There’s a jobber near you who can give you 


quick and efficient service. If you don’t 
know who he is, write us. 


Oshkosh Manufacturing Co. 


338 Telner Street Oshkosh, Wis. 
Sold by leading jobbers everywhere. 
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No. 69 WALL TELEPHONE 


Smallest and Neatest Cabinet, with space for batteries 
Popular for Business or Household Use 





All Parts of Latest and Most Approved Design 
MECHANISM AND WIRING REDUCED TO THE MINIMUM 


Selected by Exchange Managers for High Efficiency 
and Wearing Qualities. 


Pully Meets All Operating Conditions. 
Ask for literature on full line of Telephone and Switchboards. 
Manufacturer 


}; . of) yj e 
COMPANY 


State and 64th Streets CHICAGO, U.S. A. 








RECOMMEND AND SELL THESE 
MONEY MAKERS 











TELEPHONE BRACKETS 


The Standard Everywhere 


QUICKENS SERVICE 
SAVES CORDAGE 
PREVENTS BREAKAGE 
A SOURCE OF PROFIT 
INVESTIGATE NOW 


MANUFACTURER 














COMPANY 


State and 64th Sts. 
CHICAGO 


U. S. A. 


More Burns Brackets 
are in use than all 
other makes combined 


Patented 
july. 30, 
1918 
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It is essential that the 
efforts toward efficiency of 
telephone plant operatives 
be protected by insulated 
wire of a quality that will 
meet all service require- 


ments. 


ECCO ‘ratgnone W TREE 


THE ELECTRIC CABLE CO. 


10 East 43rd Street 3 NEW YORK CITY 
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The Western Telephone Journal HF 


ESTABLISHED 1902 











FOR SALE _AT ALL NEWS 
STANDS 








This publication is free and in- 


dependent of all business or 
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The End of Government Operation and the Dawn of the New Era 


A UGUST first means more to the telephone operating business than any -other date in its 
more or less turbulent history. Six months ago no telephone man really knew that there 
would ever be such a date, or that it would ever again be possible to run an exchange except as 
a civil service employee or a political appointee. Yet here we are again, full of strange experi- 
ence, but normally confronted once more by “conditions and not theories.” 

Some of the conditions, it must be admitted, are not wholly conducive to repose. With 
the recovery of their temporarily curtailed power, some of the state commissions—notably IIli- 
nois—evidence an inclination to call attention abruptly to their authority, by the denunciation 
of rate schedules whose great fault seems to be that the commissions did not make them. Por- 
tions of the Chicago schedule have been put back where they were before the relief. There is 
nothing to excite the notion, however, that the new rates will not be cheerfully granted as soon 
as the state bodies have been formally convincec of their justice. 

It is unnecessary to call attention to labor’s attitude. However intellectually diverting an 
abstract discussion of the metaphysical reasons might be, it is more profitable to consider re- 
sults. It is worth remembering that the telephone business so far is not nearly so hard beset 
as are other industries, nor is it likely to be, whatever happens. Its female labor is proving, on 
the whole, quite loyal in spite of sporadic organization dictation or influence. 

It is a fact that the large employer, called “Capital,” is handicapped in disputes with labor 
by his own humanitarian attitude. Labor wishes capital no good; but there is scarcely an em- 
ployer who does not wish to see his employees enjoy all the benefits possible. There is not a 
telephone man who does not want to pay his oferators the highest reasonable wage. But of 
course the rates pay the wages—not the employers. 

While on the subject of labor, we believe it is safe to say that no telephone man will yield 
an inch to the so-called “strike for recognition.”” For Mr. Burleson’s hard-wrung order permit- 
ting organization of employees did not contemplate recognition of the union in the way labor 
would have it understood. Recognition of a right to organize is far from recognition of an 
organization. 

And let it be said, to those who look with apprehension upon the growing catalog of strike 
threats, that the very thing that occasions so n uch unrest—our familiar friend, High Cost of 
Living—is in itself a potent discourager of long strikes, however encouraging it may be as a 
cause of short ones. Organization funds for ;trike benefit are burned up pretty rapidly these 
days. 

If the word “operating” in the first line of this editorial be changed to “manufacturing,” we 
believe the statement still holds true. If we except the abnormal and hectic days of the com- 
petitive peak, when every town was a prospect for a new Independent exchange, regardless of 
the number already serving, we feel that the “New Era” of the industry applies to the manu- 
facturer as well as to the operator, and that unprecedented business is about to be enjoyed by 
all. The day is here of more substantial opportunity than that of the early construction period. 
It is more substantial for the manufacturer because the element of speculation is banished for- 
ever, and the demand just unleashed is tremendous and positive. It is more substantial for 
the operator because recognition of a living rate has come at last. It is more substantial for 
the employee because finally telephone work is going to mean good wages and salaries and 
“prospects.” And let us say, modestly but hopefully, that it is going to be more substantial for 
the trade papers, for all of these reasons. 
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Watch Out for the Man Below! 


_ Boiling paraffin is no joke. A 
ladle handle catches . 
on a platform and 
the man below gets 


scalded. 


















Reprinted by Courtesy of the “Southwesteri 
7 elephone Neu — 
The man above carries a monkey wrench in his 
belt. See. The guy wire is releasing it. “Man below, 
watch out!” 











It’s mighty careless to leave tools lying on a 
splicer’s platform. Bill moved his foot and the 











man be- 
low didn’t 
even 
know 
Watch the what 
hammer _ slide hit him. 


ff the ladder 





and bean 
Bill. 







Ladders are dangerous both 
to man above and man be- 
low. To the left 
is shown aq 
ladder plac eds a 
nearly verti- Fae 
cal and without pe 

—. safe guard at the 

' base. If 
! John goes over backward, he’ll 
 * crash into some “hot stuff.” To 
a the right we see Safety First. 
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The Future of American Business 


Preserve Our Present Prosperity Until the Strain in Europe Has Passed 
By C. G. DU BOIS 


HE Great War is ended and the 
day of reckoning has come. 


The victorious allies rightfully 
hold the criminal German rulers to 
account for their crimes and the Ger- 
man nation to make reparation up to 
the limit of its ability. But even 
while we continue to rejoice in this 
victory, we should be seeking to see 
as clearly as we can, and in its true 
perspective, the economic situation 
that is immediately before us. It is 
not a problem to be worked out only by 
a few statesmen, assisted by experts. 
We all need to understand it because 
we shall all have a part in it and its 
solution is fraught with incalculable 
importance to ourselves and the gen- 
erations that are to follow us. 

\t therisk of attempting too 
much, let us consider in their relations 
to each other, the main features of the 
present economic and social situation 
as they bear on our own material 
prosperity. 

By reason of the much longer and greater strain 
on the European nations during the war, they are in a 
far more disorganized condition now than America 
and they are thus unable to proceed as rapidly with 
the conversion of war activities into normal peace ac- 
tivities. Europe needs our products and, until its own 
industries are completely re-established, we must take 
our pay, not in money or goods but in securities— 
that is promises to pay at some future date. From a 
purely selfish standpoint, America as a creditor nation 
wants other nations to prosper so they can buy our 
goods, can pay the interest on their debts to us, and 
can eventually liquidate the principal. 

And as to our domestic situation, we have to re- 
member that our war activities created employment 
for everyone, and to that extent made for generally 
prosperous conditions. It remains to be seen to what 
extent such prosperity was merely temporary. Even 
while it lasted, some of it was more apparent than real. 
Wages increased as the cost of living went up and 
the cost of living in turn increased as the wages that 
constituted most of the cost of every article went up. 
This process, as everyone knows, can create no pros- 
perity for us as a whole, for though it has affected 
many individuals favorably, many others have been 
compelled seriously to curtail. 

During the war there undoubtedly was a greater 
prosperity than normal but it had another cause. This 
was that everybody worked and everybody, whether 
voluntarily or by compulsion, saved. Since we worked 
harder, we produced more than ever before, while at 
the same time we consumed less and wasted much less. 
This greater net production aided considerably toward 
paying our war cost but still it left an enormous 
amount—judged by pre-war standards—to be paid in 
the future. 

We are only now really facing this future. The 
great joy and relief we all felt when the armistice was 


signed last November and we knew that at least all 





fear of German world-dominion was 
over has been followed in the suc- 
ceeding months, as was only natural, 
by a letting down of effort which, 
though it may be small in each indi- 
vidual, has been and is, in the aggre- 
gate, stupendous. 

That part of the war-production 
which was at the cost of undue strain 
and fatigue is of course no longer 
necessary or justifiable but, making 
full allowance for this, the present 
let down of effort from the war stand- 
ard represents a serious loss in pro- 
duction. 

Moreover this material loss is accom- 
panied by a mental unrest that threatens 
even more serious consequences. The 
relief from the emotional strain of 
war affects us all. Some realize 
soberly the difficulties that must be 
surmounted and appreciate that the 
only practical course of action is to 
work steadily ahead under the exist- 
ing conditions. Others, who are less practical or 
whose minds have been inflamed by visionary ideas 
or strained perhaps by personal misfortune, think they 
see the dawn of a millenium and demand swift and 
radical economic changes in the unreasoning hope 
that somehow a great betterment will result. 

The desperate conditions in eastern Europe have 
produced the most violent reactions. Where society 


lhas become so disorganized that the ordinary methods 


of production, distribution and trade have broken down, 
idleness results from the disorganization, and hunger 
inevitably follows idleness. To starving men, any- 
thing seems better than starvation, so Bolshevism, 
which promises everything and by criminality gets 
something for a while, seizes its opportunity. 

All this is like jumping off the precipice because 
the road is rough. Civilization itself depends on the 
maintenance of law and order. Without them the 
world would quickly fall into chaos, so that govern- 
ments only fulfill their primary function by dealing 
swiftly and sternly with all attempts to overthrow by 
force this fundamental principle. This must be so, 
whatever sympathy may be felt for those whose mis- 
fortunes or weak judgment have made them the dupes 
or tools of criminal fanatics. 

The conditions in America are so much better 
than in any of the war-stricken countries, are indeed 


so prosperous, that we need not really fear any large. 


movement here toward any form of anarchy. But the 
great safeguard against it is to preserve our present 
prosperity till the strain in Europe has passed. 

It is idle to suppose that material prosperity can 
be maintained except by continuous production, in 
fact, the extent by which we can intelligently increase 
production measures the increasing volume of pros- 
perity. 

The modern organization of industry by which 
goods are designed, produced, sold, and transported 
has undoubtedly been the foundation of a material 
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prosperity, such as was never before conceived. It 
has its imperfections, as have all human affairs, but it 
has, in a democracy at least, the means of self-correc- 
tion, it has greatly stimulated invention and scientific 
research, and above all, it does operate the machinery 
of production and distribution so that men have food, 
clothing and shelter and a chance to improve their 
condition. This machinery has just successfully stood 
the unprecedented strain of war demand for produc- 
tion. The real problem before us is to keep it in ad- 
justment under the less spectacular conditions of 
peace. And yet perhaps these conditions rightly con- 
sidered are no less inspiring. 

For we look not only to helping Europe and so 
safeguarding ourselves but, by the means of material 
prosperity, we think of a better America than we knew 
before the war. And that better America to deserve 
the name, must mean better working and living con- 
ditions, so that all who are willing to work may have 
continuous opportunity to do so and may participate 
fully and fairly in the product of their labor. We want 
better cities, better homes, better schools, better rural 
conditions. But we know such betterments can only 
come by greater efforts than we have yet made. We 
must in short earn them. 

The achievement of all these objects seems clearly 
possible if we can get a clear perspective of the situa- 
tion so that we see all its parts in their true relations 
to each other and as together making one complete 
picture. If we can get that perspective, we shall see 
what our course of action ought to be. 

Does it not point directly toward increasing just 
so far as we can the total production of the country? 
Rather than a lessening of effort, is it not the time to 
increase our effort, both for quantity and quality? 
Shall not such effort be toward wresting from Nature 
more of her secrets, and by applying to them the work 
of our brains and our hands get a future yield which 
will make that of the past look meagre? Or shall we 
be content with the total of what we have had and 
spend the rest of our strength in quarreling over its 
division? The one way is full of inspiration and prom- 
ise, not only for a better America but for a better 
world. The other is both toilsome and unfruitful and 
only seems easy because we are used to it. 

Can there be any doubt that America, in this hour 
of her opportunity for economic leadership, as well as 
moral leadership of the world, will choose what seems 
the harder but viewed in the whole perspective is both 
the easier and the greater course? 





Wireless Forest Protection 

As an added protection against forest fires, experi- 
ments will be made during the coming field season in 
the utilization of wireless telephones in Montana district 
No. 1, as an auxiliary to the present wire systems. The 
forest service has 4,200 miles of its own telephone wire 
in the woods of the district. It is felt that additional 
connections are not feasible in any manner except through 
wireless, and, therefore, the project will be given a trial 
to determine its practicability. 

It is the present plan of the service to have a dozen 
sets of wireless telephones installed. Six sets will have a 
radius of twenty-five miles each, while the other six sets 
will have a radius of 100 miles each. Places where they 
will be installed have been tentatively selected, it being 
the intention of the telephone headquarters in Missoula, 
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while stations have been selected on the Flathead, Clear- 
water and Selway forests for the installation of 100-mile 
radius sets. 

The principal drawbacks to the wireless telephone 
system is the inability at times to establish definite con- 
nection, but it is the intention of the forest service to use 
the wireless sets only as auxiliaries to the wire system, 
and, therefore, this difficulty will be easier to overcome 
in this district, than if the plan were to rely on the wire- 
less telephone entirely. Though the project has been 
discussed, the forest service has not made any attempts 
to establish such connections in any section of the country 
before now. . 

In the Clearwater and Selway forests, where many 
dangerous conflagrations occurred last summer and fall, 
telephone communication may be established only from 
Kooskia and Orofino, on the western end of the district, 
by way of Spokane, through to Missoula, while the Sel- 
way is also connected, through the forest service system 
to Darby from where the commercial wires are used. 





Poles of Reinforced Concrete 


Telegraph poles of reinforced concrete are being de- 
veloped by a firm in Geneva, Switzerland, and appear to 
be giving promising results. The poles are built up of 
sections 8 to 12 inches in height, the blocks having ver- 
tical holes through which the reinforcement rods are 
passed, finally fixed in with cement. Some tests of the 
poles are described in the Schweizerische Bauzeitung, 
whence it is concluded that they behave just like monolith 
poles. There is, apparently, no tendency to snap across 
the joints. In the United States reinforced concrete poles 
are to be used for many purposes. According to the 
experience of Mr. H. C. Harte in the Electric Railway 
Journal, they are rarely injured by fire or lightning, and 
concrete broken away mechanically can be patched in 
many cases. The chief trouble seems to be corrosion of 
the steel, when cracks develop in the concrete. A ferro- 
concrete pole has less flexibility than one of wood; but, 
though it may be wrecked past repair, in general it merely 
bends under a severe stress, and does not snap off as 
wooden poles sometimes do. Wood has proved incon- 
venient as a means of reinforcement owing to its tendency 
to swell. : 


Rene in iii 


_ The Alberta government’s new telephone rates for 
cities, being an increase of approximately 25 per cent, 
are based on a graduated scale of subscribers, beginning 
on an exchange basis of 150 subscribers. The minimum 
rate is $18 for day service residence telephones and $27 
for day service business telephones, being from 8 a. m. to 
8 p. m.; $21 for semi-continuous service residence tele- 
phones and $33 for semi-continuous business telephones, 
which means continuous service from 6 a. m. to 10 p. m., 
with emergency calls afterward. 


From this point the rates are graded upward accord- 
ing to the number of subscribers, including separate rates 
for 150 to 500 subscribers, 500 to 1,000 subscribers, 1,000 
to 5,000 subscribers, 5,000 to 10,000 subscribers and 10.- 
000 and over subscribers, the latter figure including the 
Calgary exchange, which carries the maximum rate of 
$30 a year for residence and $60 a year for business tele- 
phones in the first mile radius. The previous rates were 
$24 for residence and $48 for business telephones, an 
increase of 25 per cent. 


A minimum rate of $30 for residence telephones is 
fixed also for Medicine Hat and Lethbridge. 
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Official Orders 


Properties Returned; Status of Rate Question; Collection of Taxes 


August 1, 1919. 

AST night at midnight the telephone properties 
4 were automatically returned to their owners in 

accordance with the Act of Congress approved 
by the President on July 11. All managers of tele- 
phone properties are thus restored to complete and full 
control of the properties and are as responsible for all 
the details of their operations as they were pricr to 
\ugust 1, 1918, when the government took possession 
of the properties. 

Many companies will be greatly interested in the 
attitude of the state commissions toward continuing 
in effect the rates established by the Government 
until such time as the commissions will have an op- 
portunity to pass upon them. We again urge all mem- 
ber companies to co-operate with each other and with 
the Commissions in working out the telephone prob- 
lems. 

After a year of what at times seemed to some 
managers was going to bring disaster to the telephone 
companies, we find the companies in many ways bet 
ter off than they were a year ago. 

During the past year the public has been educated 
as to the necessity of higher rates. Employees in 
many localities have been brought into closer sym- 
pathy with the financial requirements of the corpora- 
tions, and the public generally has learned a great 
deal about the advantages of private operation over 
government operation. 

The responsibility for the continued good-will of 
the public, employees, and of the regulatory bodies, 
rests with the managers and properties. During this 
last year we have learned the value of co-operation 
Should we not continue the close affiliation with our 
fellow managers which has proved so beneficial dur 
ing the last twelve months? 

The association has had a strenuous year. ‘The 
officers of the association, upon whom the burden has 
fallen in a great measure, want at this time to express 
their appreciation of the great assistance that has been 
rendered them by many managers and of the almost 
universal spirit of co-operation that has been shown. 
\s you return to full control of the properties and the 
problems to be solved are your problems and not 
those of the Government, the Association again wants 
to assure you of its desire to be helpful in every way 
possible. F. B. MacKinnon, President, U. S. Inde 
pendent Telephone Association. 

ae 


Order No. 3380 
July 30, 1919. 

In accordance with the Act of Congress approved 
July 11, 1919, and by direction of the President, all of 
the telegraph and telephone systems, lines, and prop- 
erties, including all equipment thereof and appurte- 
nances thereto whatsoever and all materials and sup- 
plies, taken possession of or received, operated, super 
vised, or controlled, by the Postmaster General under 
and by virtue of the Joint Resolution of Congress ap- 
proved July 16, 1918, and the Proclamation of the 
President of July 22, 1918, are hereby ordered to be 
returned and delivered to the respective owners 
thereof, at midnight on July 31, 1919, and the supervi- 


sion, possession, control and operation exercised by 
the l’ostmaster General under and by virtue of said 
Joint Resolution and Proclamation of the President 
will cease and determine at that date and hour. 

All such telegraph and telephone companies are 
hereby directed to close their books as of midnight, 
July 31, 1919, and to proceed promptly to collect all 
outstanding indebtedness and accounts arising out of 
the operation of such systems during the period of 
government control, and at the earliest practicable 
time to submit a full account to William H. Lamar, 
chairman of the Finance Committee, Wire Control 
Board. Each company with which a compensation 
agreement has been entered into or to which compen- 
sation has been awarded will, if its accounts show an 
excess over and above the compensation allowed, 
transmit such excess, together with a statement of ac- 
count, within five days after the ascertainment of the 
amount due, to said William H. Lamar, chairman of 
the Finance Committee, Wire Control Board, in the 
form of a certified check or bank draft payable to A. 
S. Burleson, Postmaster General. 

All books and accounts kept during the period of 
government control shall be preserved by the respec- 
tive companies and shall continue under the control 
and supervision of said William H. Lamar, chairman 
of the Finance Committee, Wire Control Board, and 
shall at all times be subject to examination by the aud- 
itors and accountants of the Wire Control Board. 

All companies under control of the government 
with which compensation has not been fixed or con- 
cluded by agreement or by operation of Orders num- 
ber 2980 and 3175 should at once take up with said 
William H. Lamar, chairman of the Finance Com- 
mittee, Wire Control Board, the matter of the fixing 
of such compensation, so that the Postmaster General 
may make his report to Congress upon the operation 
of the various wire systems on or before November 1, 
1919, as required by law.—A. S. BuRLEsON, postmaster 
general. 

. @ 2 


With the issuance of Order No. 3380 providing 
for the Auditing and Accounting Division, the first 
government control of the wire systems of America is 
brought to an end. Sound public opinion will ulti- 
mately determine how this trust has been met and 
the Postmaster General is content to abide the result. 

During government control just increase of wages 
for operatives has been made in all cases where they 
were deserved and where the revenues of the com- 
panies permitted them to be made. It is a source of 
gratification that the National Independent Telephone 
Association on June 26 and July 22, 1919, unanimously 
endorsed the government’s control as “wise, just and 
impartial,” and the greatest living wire expert in a 
report July 15, 1919, to the stockholders of his com- 
pany, representing nearly 80 per cent of the telephone 
service of our country, said: “There has been no pol- 
icy adopted by the postmaster general during the 
period of federal control which was not in the interest 
of the service and with which your organization has 
not been in full accord. This co-operation has re- 
sulted in the maintenance of the service at the highest 
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standard possible under the extremely arduous condi- 
tions. It is gratifying now to state that your prop- 
erty has been maintained and will be returned in as 
good physical condition as though it had never been 
out of your possession.” 

Increases of telegraph and telephone rates have 
been made during government control but the per- 
centage of such increase was markedly less than the 
average of increases of rates made during this same 
period jor other public utility services, and but for 
court injunctions in eighteen states, instigated by state 
utility commissions, the wire systems would have been 
returned to their owners without any obligation on 
the federal treasury because of compensation contracts. 

The postmaster general desires to express to the 
officers of the various telegraph and telephone compa- 
nies his grateful appreciation of the uniform co-opera- 
tion given during the period of government control. 
It is a source of gratification and pride to him that, 
with one notable exception, the reason for which is 
thoroughly understood by those who have kept in- 
formed, every wire company has given him loyal co- 
operation during the period of stress through which he 
controlled the wire systems of our country. This co- 
operation has resulted in the work of the postmaster 
general being made quite easy, and has enabled him to 
derive an amount of genuine pleasure and enjoyment 
from the task that was imposed upon him which was not 
in the slightest marred save by the controversy with the 
one company referred to. The labors of the post- 
master general are brought to an end with a conscious- 
ness on his part of having at all times administered 
these wire systems with justice and fairness to the 
employees and the owners of these properties and in 
such way as to render the best service possible to the 
general public under abnormal conditions. 

The postmaster general will be ready to report to 
Congress on November 1 next as required by law- 
A. S. BURLESON. 

x * * 
July 14, 1919. 

Following is a copy of the law which on midnight 
July 31, 1919, turned the telephone and telegraph prop- 
erties back to their owners. This act was signed by 
the President on July 41. 

As you will see, Congress has provided that the 
same procedure for adjusting compensation is to be 
followed as was provided for in the resolution author 
izing the taking over of the properties by the Presi- 
dent. Also all rates and charges established or ap 
proved by the postmaster general prior to June 6 are 
to be continued in effect for a period of four months 
after July 31 unless those rates and charges are sus- 
pended or modified by state commissions having juris 
diction. 

The question has arisen as to what effect this act 
will have on rates which have been changed from the 
rates established by city franchises. This is a legal 
question which should be referred to your attorneys. 
\Ve are advised that in the opinion of many attorneys 
city franchises are in the nature of a contract which 
was suspended during the period of government con- 
trol but the terms of which are again in force on 
August 1. Other attorneys advise that under this new 
act of Congress these city franchises or contracts are 
suspended until December 1, the end of the period for 
which the government rates are continued. 

Companies having compensation agreements and 
those that have made claim for compensation will be 
advised by the postmaster general as to the procedure 
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to be followed in adjusting their claims. The associa- 
tion also is providing a means for handling these mat- 
ters and will communicate with all interested compa- 
nies again.—F. B. MACKINNON. 


* * aK 


LAW RETURNING THE TELEPHONE AND TELEGRAPH PROPERTIES TO 
THEIR OWNERS AT MIDNIGHT OF JULY 31, 1919, AND REPEALING 
THE ACT OF CONGRESS OF JULY 16, 1918, PROVIDING FOR 
GOVERNMENT POSSESSION, CONTROL AND OPERA- 

TION OF THOSE PROPERTIES. 


Be it enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled, That 
chapter 154 of the acts of the second session of the Sixty-fifth 
Congress, being the joint resolution entitled “Joint resolution to 
authorize the President in time of war to supervise or take 
possession and assume control of any telegraph, telephone, ma- 
rine cable, or radio system or systems, or any part thereof and 
to operate the same in such manner as may be needful or desir- 
able for the duration of the war and to provide just compensa- 
tion therefor,” approved on the 16th day of July, 1918, be, and 
the same i shereby, repealed to take effect at midnight on the 
last day of the calendar month in which this act is approved: 
Provided, however, That the existing toll and exchange tele- 
phone rates as established or approved by the Postmaster Gen- 
eral on or prior to June 6, 1919, shall continue in force for a 
period not to exceed four months after this act takes effect, 
unless sooner modified or changed by the public authorities— 
State, municipal, or otherwise—having control or jurisdiction 
of tolls, charges, and rates or by contract or by voluntary 
reduction. 

Sec. 2. That the President be, and he is hereby, authorized 
and directed, at midnight on the last day of the calendar month 
in which this act is approved, to return and ‘deliver to the re- 
spective owners thereof all of the systems, lines, and property 
taken possession of or received, operated, supervised, or con- 
trolled by him under authority of said joint resolution 

Sec. 3. That the first proviso of said joint resolution pre- 
scribing the just compensation to be paid for and on account of 
said supervision, possession, control, or operation therein spe- 
cified shall continue in full force and effect until such just 
compensation shall be fully adjusted and paid in the mannet 
and according to the terms and conditions therein set forth 

Sec. 4. That within ninety days after this act shall take 
effect the President shall cause to be made to the Congress a 
detailed account and report of all his acts and proceedings in 
connection with the supervision, possession, control, and opera 
tion of the telephone, telegraph, and marine cable systems of 
the United States and of all moneys received and expended, 
and all property and assets acquired or held, and all liabilities 
or obligations incurred, including contracts relative to compen- 
sation awards, such report to show in detail the financial results 
of the operation of each separate wire system from August 1, 
1918, up to the date when the said systems shall have been 
returned.” 


July 14, 1919. 
selow is a copy of Treasury Department Regu 
lation No. 57 which have just been issued. These 
regulations prescribe the procedure to be followed in 
the collection of the tax on toll messages and on leased 
wires. The regulations and instructions are so de 
tailed that it does not seem necessary for us to enter 
into any particular discussion of them. We would ad 
vise a very careful reading of the regulations. These 
have been prepared by the commissioner of Internal 
Revenue after numerous conferences with representa 
tives of this association and the other wire companies. 
The regulations therefore represent the government’s 
interpretation of the law relative to the tax on toll 
messages and leased wires as applied to the conditions 
of the industry explained by the representatives of the 
industry. 

Suggestions for amendment of these regulations, 
if forwarded to us, will be filed with the commissioner 
of Internal Revenue. We shall also be very glad to 
give any explanation of the government's interpreta- 
tion of points in the law that may not be clear. 
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Additional copies of these regulations may be ob- 
tained from your district collector of Internal Kevenue. 
One copy is being sent every telephone company direct 
from the Treasury Department. 


For your further information we included copy of 

. letter of July 3, received from the commissioner of 

Inte ‘rnal Revenue in response to a question submitted 

by the association. This letter further explains the 

attitude of the government in connection with the tax 
on leased wires. 

The reports for the tax on capital stock corpora- 
ons must be filed and the tax paid during this month. 
Companies who have not the proper blanks can obtain 
them from district revenue collectors. This is an im- 
portant matter and should have your immediate at- 
tention —F. B. MACKINNON. 

* * * 


July 3, 1919. 
Mr. F. B. MacKinnon, 

Sir: Receipt is acknowledged of your letter of March 26, 
1919, relative to the operation of Section 500 (g) of the Rev- 
enut Act of 1918, and it is noted that you request an interpreta 
tion of the term “leased wire or talking circuit special service’ 
under the following conditions: 

“Do special circuits leased from one point within an 
exchange to another point within an exchange come 
within this class, or are only those leased circuits in- 
cluded that are operated between one exchange and an- 
other exchange between which two exchanges tolls are 
regularly ch irged to all patrons not having special cir- 
cuits under lease? If only the latter class of special cir- 
cuits are included are those circuits included which run 
between exchanges where the toll ordinarily collected 
for messages is less than 15 cents and not subject to the 
tax on toll messages? 

“It is assumed that the intent of the law is to col- 
lect a tax from those subscribers to telephone service 
who hitherto have escaped payment of a tax on long dis- 
tance messages by reason of the fact that they have con- 
tracted for special circuits. Assuming this to be true 
the point has — raised as to whether a wire under 
lease from the city A to the city B where the message 
toll rate is 10 cents is to be included in the ‘special cir- 
cuits’ covered by the Act, or are all leased wires, except 
those specially exempted by the Act itself to be included 
among those subject to the tax? 

The term “talking circuit special service” has no strict tech- 
nical meaning. It refers to special service rendered over leased 
circuits between one exchange and another exchange, or from 
a point within an exchange to another point within the ex- 
change, where tolls are regularly charged to patrons not having 
such circuits under lease, but it does not refer to an intercom- 
munication system operating through a private exchange. Tele- 
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phone companies furnish private exchange switchboards to ho- 
tels, factories, public buildings, etc., and make a charge for the 
equipment of such switchboards in addition to the monthly 
charge, or message charge for the service furnished beyond the 
private exchange. As a result of the private exchange a sys- 
tem of intercommunication is furnished through the private 
switchboard to all the telephones connected therewith. This 
intercommunication system through a private switchboard is 
clearly not a “talking circuit special service” subject to the tax 
imposed by Section 500 (g) of the Revenue Act of 1918 

The tax imposed by said Section 500 (g) applies to the 
amount paid for the service and there are no specific taxable 
charges named in said Section corresponding to the taxable 
charges named in Section 500 (f). Amounts paid for all leased 
wires except those especially exempted by the Act itself are 
subject to the tax imposed by Section 500 (g) of the Revenue 
Act of 1918. 

This office is not aware that the language “talking circuit 
special service” was used by Congress with the intent of impos- 
ing a tax upon those subscribers of telephone services who may 
hitherto have escaped payment of the tax on Long Distance 
messages by reason of the fact that they have contracted for 
leased wires. However, under the construction adopted by the 
Department, no tax will be collected upon leased wires where 
the termini are points withn the area served by the local tele- 
phone exchange without charging tolls. The tax will be col- 
lected upon leased wires in all cases where the termini of the 
leased wire include a point within the area served by the local 
exchange and a point outside such area. This ruling will ap- 
ply regardless of the amount of the message toll rate between 
the termini—DanreLt C. Roper, Commissioner. 





Big Plant Promised Sioux City 


Complete reorganization of the telephone system 
with an entire new plant to cost $1,000,000 was 
promised Sioux City, lowa, by officials of the auto- 
matic and Bell companies if the council will grant 
them the right to operate under the legislative fran- 
chise now in the hands of the lowa Telephone Com- 
pany, providing the people really want consolidation. 





Army Telephones for Sale 


Telephone materials and electrical goods valued 
at $10,000, goods left from unfinished war contracts, 
are up for sale to the highest bidder, Col. L. D. Wild- 
man, department signal officer, announced. The mate- 
riais are on display at the Western Electric Company 
warehouse, 438 South Clinton street, Chicago. Drill 
rods, paint, leather, oils, rivets, screws and bolts are 
included in the lot. 


Telegraphy and Telephony Committee 


Annual Report to the American 


NOTEWORTHY development during the past 
A vear has been the drawing together of the arts 
of telegraphy, telephony and radio signaling into 
one subject of electric communication. War conditions 
have very materially aided this tendency. The 
enormous increase iv traffic, due to the war, made it 
imperative that each method of rapid, long distance 
communication be developed to its utmost capacity. 
With the entry of our country into the war, the re- 
quirements of the military and naval authorities im- 
posed a certain amount of concentration in the direc- 
tion of communication facilities, and, when on July 31, 
the postmaster general was empowered to take control 
of all telegraph and telephone lines in this country, 
unity of direction was further advanced. 
On December 1, the facilities of the two large com- 
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mercial telegraph companies consolidated, and on De- 
cember 4, the marine cable systems of the various 
cable companies were taken over by the government. 

From an engineering standpoint these develop- 
ments had a retarding effect upon the plans of the 
private companies for apparatus and construction im- 
provements; but several Boards appointed by the 
government were given opportunity to experiment 
with suggested technical improvements, and to dis- 
tribute traffic loads where they might be moved in the 
most expedious manner possible over the lines of the 
combined systems. 


STANDARDIZATION 


During the year a considerable amount of con- 
tributory work has been done along the line of stand- 
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ardizing telephone, telegraph and radio terms, and 
symbols. 
RAILROAD COMMUNICATION 

The Association of Railway Telegraph Superin- 
tendents was, during the year, absorbed by the Amer- 
ican Railroad Association; but the engineering work 
carried on by the Association has not been neglected 
by the railroad telegraph and telephone officials. In- 
deed, the manager of the Telegraph Section of the 
Railroad Administration has been enabled to co-or- 
dinate technical effort to the end that the railroads 
will undoubtedly benefit from the work done by tech- 
nical committees. 

LIGHTNING PROTECTION 

During the year considerable improvement has 
‘been made in the design of lightning protective ap- 
paratus used to safeguard telegraph and telephone lines 
from lightning and accidental contact with foreign 
wires carrying higher potentials than the signaling 
circuits. The vacuum type of arrester has been im- 
proved in effectiveness and reliability. 

PRINTING TELEGRAPHS 


On the lines of the Western Union Telegraph 
Company the use of the multiplex printer system has 
been considerably extended. About 80 per cent of this 
company’s wire traffic is now handled by means of the 
multiplex, and the Morkrum printer duplex systems. 
The Postal Telegraph-Cable Company, on the other 
hand, which has experimented during the past twelve 
years with three different printing telegraphs on all 
of its lines, reverting exclusively to the Morse manual 
system 

SUBMARINE CABLE SIGNALLING 

During the past year considerable improvement 
has been made in the traffic carrying capacity of sub- 
marine telegraph cables. The application of the cable 
relays and amplifiers invented by Heurtley, Dixon, 
Brown, Gulstad and Bruce, to cable operation, has 
made longer direct-working possible, and has re- 
sulted in increased speeds in words per cable n unit 
time. On the cables operated by the Western Union 
Telegraph Company between Hearts Content, New- 
foundland, and Valentia, Ireland, the printing tele- 
graph system has been applied with satisfactory re- 
sults. 

TELEGRAPH LINE CONSTRUCTION 
R. E. Chetwood 

No radical changes in the design or type of tele- 
graph construction have been made during the past 
year. There has, however, been a decided tendency 
towards stronger construction, both for the pole line 
and for the wires. Stronger pole line construction has 
been obtained by us by using more poles per mile of 
line, by using stronger poles and by the use of as short 
poles as right-of-way conditions will permit. 

Developments in the telegraph art which lessen 
the harmful effect on telegraph transmission of the 
high electrostatic capacity of conductors in cables have 
permitted the use of aerial and underground cables 
to a somewhat larger extent than formerly. Stronger 
and more reliable construction has thus been ob- 
tained in and near cities where, on account of right-of- 
way conditions, it is often necessary to carry the 
wires of two or more pole lines on one line. 

As iron wire is a satisfactory conductor for many 
classes of telegraph circuits, both with manual or with 
automatic operation, a considerable increased strength 
in line wires has been obtained by using iron wires of 
large size, such as No. 4 and No. 6 B. w. g. 
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INTERFERENCE TO COMMUNICATION CIRCUITS FROM 
NEIGHBORING POWER LINES 
A. W. Copley 

A mutual interchange of information and co- 
operative work between power companies and commu- 
nication companies toward the solution of inductive 
interference problems in particular cases, has resulted 
in improved conditions, and at the same time, caused 
the maintenance of friendly relations. 

Conditions obtaining on the power circuits dur- 
ing regular operation are given the greatest attention 
working out the solution, as serious interference under 
such conditions is intolerable. Abnormal transient 
conditions, such as short circuits on the power lines, 
are of comparatively infrequent occurrence and short 
duration, and if protection of the communication cir- 
cuits against interference at such times were to be 
generally attempted, the cost and inconvenience of the 
arrangements would be out of all proportion to the 
benefits gained. It is, therefore, considered reasonable 
to protect only against physical damage to the prop- 
erty or personnel of the communication company un 
der such abnormal conditions. 

For the prevention of interference in telephone cir 
cuits under operating conditions, co-ordinated trans 
positions of the power and telephone circuits give a 
solution in most cases. Wave-form correction in the 
power circuits by resonant shunts or other means, may 
sometime be resorted to, especially when transposi- 
tions are impracticable. There has been no standard 
in the past by which the tendency of a machine to 
cause telephone interference could be measured. The 
new telephone interference factor now defined in the 
Standardization Rules provides a measure of this tend 
ency and its use will assist in the adjustment of in 
terference difficulties. 

Telegraph interference from transposed power cir- 
cuits is so small as to be negligible, except during ab- 
normal conditions. In cases of interference from power 
lines which cannot be transposed, such as trolley cir 
cuits, the use of resonant shunts in the telegraph cir 
cuits has given very good corrective results. Much 
has been accomplished in the prevention of interfer- 
ence from such circuits by a careful layout of the power 
system, particular regard to substation locations be 
ing given, so as to minimize the inductive interfer- 
ence in the communication lines. 

LONG DISTANCE TELEPHONE TRANSMISSION 
O. B. Blackwell 

The features of perhaps the greatest general in 
terest at this time in long distance telephone transmis 
sion are telephone repeaters, loading, and multiplex 
telephony. 

The vacuum tube amplifier has been highly de- 
veloped for use in telephone repeaters and has be- 
come the preferred form of amplifier for such use. 
The transmission gains which may be obtained with 
such an amplifier in two-way operation depend in each 
case on the electrical conditions of the line in which 
used. This has had a large effect on cable line con- 
struction 

In the loading art it has required the develop 
ment of coils having especially great magnetic stability 
and uniformity. Such electrical stability is also parti- 
cularly important on long circuits which are com- 
posited for Morse operation to prevent the telegraph 
interfering with the telephone transmission. 

The repeater and loading developments have con 
siderably extended the use of telephone cables for long 
distance transmission. They have, however, made it 
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imperative to keep open wire circuits as free as pos- 
sible from cable in order to prevent such electrical ir- 
regularity from reacting on repeater operation. 

A multiplex telephone circuit has been put into 
commercial use between Baltimore and Pittsburgh, 
giving four circuits over a single pair of wires in addi- 
tion to the ordinary telephone circuit over the same 
pair. This pultiplexing depends on the use of “carrier 
currents.” In order, however, to be effectively trans- 
mitted over telephone circuits, these carrier currents 
are of comparatively low frequency and the ratio be- 
tween them and the telephone frequencies being trans- 
mitted is, therefore, low. This brings in peculiar prob- 
lems in the handling and separating of these different 
frequencies on the one pair of wires. 

The vacuum tube plays an important part in this 
system, not only as an amplifier but also as a modul- 
ator and demodulator. The transmission of these 
frequencies over telephone circuits makes more severe 
requirements on the circuits than do ordinary tele- 
phone frequencies in view of their larger attenuations, 
the greater effect on them of lengths of cable and their 
increased tendency to crosstalk. The multiplex sys- 
tem promises to have a considerable field in compara- 
tively long distance telephone service. 

TELEPHONE OUTSIDE PLANT PRACTICE 
W. R. McGovern 

At the present time the best practice in outside 
plant construction is represented by an all cable and 
twisted paid distribution in the medium and large ex- 
change districts. In the small exchanges where esti- 
mates of future growth do not show the need along 
any given route for more than from 10 to 15 circuits, 
it iS more cconomical to use crossarm construction 
with galvanized wire. Even in these exchanges it is 
desirable to place a small amount of cable in the im- 
mediate vicinity of the exchanges. 

In those exchanges where cable and twisted pair 
wire are used, the cable portion of the plant should be 
so designed, and supplied with distributing terminals, 
that the amount of twisted pair wire is held at a mini- 
mum. In thickly populated areas the twisted pair 
wire should appear only as the connecting link be- 
tween the pole route and the subscriber’s premises. 

The dividing line between the underground and 
the aerial portion of the cable plant is a variable de 
termined by local conditions, but in general the circuits 
should be placed underground, if estimates of growth 
for several years in the future show that they will ex- 
ceed a few hundred in number. 

Among the tendencies of telephone construction 
is the more extended use of fine-wire cable, it being 
theoretically practicable to use 24-gage, or smaller cir- 
cuits in the zones near the exchanges. The use of 
small-gage wire in the aerial cable plant will result in 
economy; and a more extended use of fine-wire cable 
in the underground plant will conserve conduit space 
as well 

Another tendency is towards the use of cable ter- 
minals of such a type that potheads are unnecessary. 
The so-called sealing chamber type of terminal allows 
paper cable to be taken directly into the terminal, and 
its use will become more extended in the future. 

STATUS OF AUTOMATIC TELEPHONY 
Arthur Bessey Smith 

There is at the present time a general recognition 
that automatic telephony has arrived. It has been es- 
tablished that automatic switching is very flexible, of- 
fering a number of solutions for every traffic problem. 

The switching apparatus has become fairly well 
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standardized as to mechanism, electrical circuits, pro- 
cesses of manufacture and maintenance. The recent 
trend of development has been along the line of in- 
creasing the factor of safety, making more definite the 
standards of adjustment, and increasing the life of 
parts subject to wear. 

Automatic switching is a recognized efficiency de- 
vice for many classes of service. The private auto- 
matic exchange is widely used in commercial institu- 
tions, either isolated or with trunks to the public sys- 
tem. It is maintained by ordinary electrical em- 
plovees. 

The rural automatic telephone has become firmly 
established. It is served by party lines from a city 
central office or from a small switchboard at the cen- 
ter of the rural area. Common battery is successfully 
used for voice transmission as well as for dialling. 
Single office and multi-office exchanges up to 70,000 
lines are in use and have proved their adequacy. The 
application of automatic switching to metropolitan 
areas is a recognized possibility. 

‘he automatic switching of toll lines is estab- 
lished. It is possible to dial directly from the origi- 
nating toll board to the called party’s telephone. This 
has increased the time-efficiency of toll lines. 

ARMY SIGNALLING 
E. B. Craft 

The telephone has become an essential part of the 
modern war mechanism. Because of the vast terri- 
tory and enormous masses of men involved in military 
operations of the past four years, the military tele- 
graph has assumed an entirely new character. 

We now find networks of wires and cables reach- 
ing from all points of the fighting zone back to bases 
of supply often hundreds of miles away. These net- 
works make use of the most modern developments of 
the communication art, such as high speed printing 
telegraphs and telephone repeaters for long distance 
circuits. 

While necessarily of a temporary type of con- 
struction, these wires systems with their exchange 
centers, compare in magnitude and complexity with 
those of our large industrial centers. 

Probably the most important development and 
one which will have the most far reaching effect upon 
the art in the future, relates to the development and 
application of thermo-ionic devices. The design and 
manufacture of these devices commonly known as 
vacuum tubes, has been placed upon a basis which 
probably could not have been reached within a decade 
under normal peace time conditions. 

Some of the more important applications comprise 
the following: 

Radio telephone for communication to and be- 
tween airplanes while in flight. 

Determination of direction by radio compass. 

Signaling through the ground by means of leakage 
currents 

Overhearing of enemy operations through the use 
of energy amplifying devices. 

As a result of the intensive development of the 
past two years there has been made available to the 
engineer, a device which will in the future undoubtedly 
play an important role not only in the communication 
but in other branches of the engineering world. 

RADIO SIGNALING 
John Stone Stone 

Radio engineering has continued to feel the 

powerful stimulus of the World War. 
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Secrecy has necessarily veiled a considerable 
amount of the original discoveries and inventions made 
in this field as well as the complete statistics which 
would disclose the enormous expansion of the manu- 
facturing industry in this line during the past year, 
because all the development and manufacture were 
necessarily conducted for the military and naval serv- 
ices and under strict governmental observation and 
regulation. ; 

The general tendency has been towards a more 
systematic and sound engineering development of 
radio communications. Sustained-wave-train radio 
telegraphy has, to a great extent, replaced the older 
and less satisfactory damped-wave-train, or spark sys- 
tem, while radio telephony has been developed into 
a most practical form for airplane service as well as 
for land and ship stations. 

These advances have largely been the fruit of care- 
ful quantitative studies of the audion, resulting in the 
possibility of accurately predetermining its design 
when it is to be used either as an oscillating generator, 
detector, amplifier or modulator. 

Advances have been made in minimizing “inter- 
ference” and the amount of radiated power which can 
be effectively “modulated” by the voice has been in- 
creased with a considerable resulting increase in the 
range of radio telephony. 





Telegraph Systems in United States 

According to a report just issued by Director Sam 
L. Rogers, of the Bureau of the Census, Department of 
Commerce, the 21 commercial and telegraph systems 
in the United States in 1917 operated 241,012 miles of 
pole line, comprising 1,888,793 miles of wire; sent 
151,725,228 messages; and employed 47,227 persons, 
to whom were paid salaries and wages amounting to 
$36,392,140. This report, which is issued under the 
title “Telegraphs and Municipal Electric Fire-Alarm 
and Police-Patrol Signaling Systems,” was prepared 
under the supervision of Mr. Eugene F. Hartley, chief 
statistician for manufacturers, and is the fourth of a 
series of quinuennial reports on the telegraph systems 
of the country. 

The pole-line mileage in 1917 was less by 2.6 pet 
cent than in 1912, but was greater by six-tenths of one 
per cent than in 1907. The wire mileage, however, 
showed an increase of 4.1 per cent as compared with 
1912 and of 18.7 per cent over 1907. The increase in 
the number of messages was much greater—45.7 per 
cent during the last five-year period and 53.1 per cent 
during the ten years from 1907 to 1917. The number 
of employees increased by 39.2 per cent between 1912 
and 1917 and by 84.9 per cent during the period 1907-17, 
and the corresponding percentages of increase in their 
salaries and wages were 59.2 and 124.2. 

The number of telegraph offices in 1917 was 28,865, 
a decrease of 6.2 per cent as compared with 1912 and 
of seven-tenths of 1 per cent as compared with 1907. 
The total income from telegraph traffic was $91,312,567, 
an increase of 74.5 per cent over 1912 and of 140.8 
per cent as compared with 1907; the income from all 
other sources was $1,641,803; the total expenses, in- 
cluding charges for epreciation and sinking funds, were 
$80,828,970, an increase of 52.9 per cent over 1912 and 
of 11.4 per cent over 1907; and the net income was 
$12,125,400, an increase of 253.4 per cent as compared 
with 1912 and of 113.7 per cent over 1907. The par 
value of the outstanding capital stock of the companies 
was $106,360,237, decrease of 1.7 per cent as compared 
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with 1912 but an increase of four per cent over 1907 

The foregoing figures relate to commercial tele- 
graph companies, and thus exclude the wire and pole 
line wholly owned and operated by railroads, and also 
exclude the equipment and telegraph business of the 
various press associations which lease and operate 
wires for dispensing news. 

The Postal Telegraph-Cable Company transacts 
some little telephone business in addition to its tele 
graph business. Its development of long-distance tele- 
phone service has been particularly rapid in the South 
and Southwest. 

THE PRINTINGTELEGRAPH 

During the five-vear period 1912-1917 the print 
ing telegraph came into extended use by telegraph 
companies, press association, and railroads. The print 
ing telegraph consists essentially of a sending instru 
ment, equipped with a keyboard similar to that of a 
typewriter, electrically connected with a receiving in 
strument in such a manner that the latter automatically 
reproduces what is typewritten on the sending in- 
strument. Without the printing telegraph it would 
have been difficult or impossible to handle the in 
creased telegraph business during the Great War. 

TRAIN DISPATCHING BY TELEPHONE 

A special feature of the report, relating to train 
dispatching, is of some interest. The first installation 
of telephone and selector equipment for train dispatch 
ing was completed on the lines of the New York Cen 
tral Railroad in October, 1907. The use of the tele 
phone for this purpose has increased rapidly. The re 
port shows, for 1917, 105 lines employing this method 
of train dispatching, as against 42 in 1912. The mile 
age of telephone pole line for train-dispatching pur 
poses was 95,268, an increase of 67.6 per cent as com 
pared with 1912: and the mileage of wire was 201,662, 
an increase of 55.7 per cent over 1912. The total line 
mileage of railroads reporting the use of telephone for 
transmitting train orders in 1917 amounted to 110,404. 
It is estimated that not a single accident has resulted 
from the use of telephones in train dispatching. 


Market in Southern Brazil 

_ The greater part of the telephone lines of the 
State of Rio Grande do Sul is now owned and con 
trolled by one company, which has its headquarters in 
Porto Alegre. <A great deal of the equipment now in 
use was purchased in Germany, but gradually the com 
pany is buying modern material from the United 
States. The three largest cities in the state—Porto 
Alegre, Pelotas, and Rio Grande —are all equipped 
with German (Siemens-Halsger) switchboards which 
are now about worn out. At Porto Alegre the central 
battery system is used, without hand ringing, and at 
Pelotas and Rio Grande, as well as at all other points 
the subscribers ring by hand, and the induction system 
is in use. Besides the German switchboards in use 
in the three larger cities, there are installed in some of 
the smaller towns various makes of switchboards, 
some American and some Swedish. The capacity of 
the Porto Alegre board is 10,000 lines, and there are 
5.000 subscribers ; the Pelotas switchboard has a 5,000 
line capacity, and there are 2,000 subscribers; and the 
Rio Grande switchboard has a capacity of 2,000 lines 
with 500 subscribers at present. Other cities such as 
Bage, Caxias, Santa Cruz, Sao Leopoldo, and 
Cachoeira have subscribers in smaller numbers, and 
the total for the entire State is important. 

The company is at present making plans for the 
installation of automatic telephones in Porto Alegre. 
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Comments on Automatic-Manual 
Consolidation 


Read Before the Automatic Telephone Engineers’ Conference in Chicago 


HIS paper deals with the plans 
7 and reasons for converting the 

present central energy manual 
equipment in Winnipeg exchanges 
to automatic mechanical operation. 
This system consists of seven common battery ex- 
changes of the most up-to-date manual equipment, 
comprising approximately 19,000 lines, and 30,000 sta- 
tions. 

Many telephone engineers hold that the best prac- 
tice for future telephone exchanges of 2,000 lines and 
under 100,000 lines will be the full automatic system. 
This system having sufficient capital now invested by 
numerous companies assures its stability ; the design of 
such minor changes as may be developed will conform 
to existing plant and will not affect extensions at a 
later date, involving a radical change in the system as 
a whole. 

(TRAFFIC CONDITIONS OF MANUAL OPERATION 

The distribution of operators’ loads is based on 
well-known limits, which are the result of experience, 
and it has been found that the activities of local oper- 
ators reach the limit of endurance with 232 calls per 
operator per hour, which is greatly reduced in multi- 
office exchanges, where the outgoing trunked calls 
often exceed 50 per cent of the total calls made. 

Manual operation is based upon maintaining a full 
staff of operators on existing switchboard accommo- 
dation for eight hours per day, thus leaving sixteen 
hours of the day in which, should the traffic loads 
increase, the subscribers are unable to obtain normal 
service. 

These traffic loads vary in conformity to any pub- 
lic excitement, such as fires, conventions, newspaper 
advertisements, war news, baseball games, and other 
causes. The fluctuations take place at any hour of 
the day or night and remove the control of the traffic 
from those in charge. 

The increasing difficulty of obtaining female help, 
together with the fact that a substantial increase in 
operators’ wages has not effected a more permanent 
personnel in the staff, as evidenced by a record of 241 
changes in twelve months in a staff of 400 operators, 
adds to the efficiency of the manual system. 

Increasing wages cause more daily absentees, av 
eraging 12 per cent of the staff, who cannot be sub 
stituted at a moment’s notice, and the service suffers 
aS a consequence, 

Under normal conditions during busy hours trunk 
operators are called upon to make connections at a 
speed of 700 calls per hour, a rate of activity at which 
no human being could be expected to work for eight 
hours a day. 

A grave danger exists, and has been experienced 
twice, of a total cessation of the telephone service, 
and this may happen at any time a controversy or 
dispute arises between employees and their super- 
visers. 

The tendency of public opinion towards higher 
wages for telephone operators has caused demands 
irom operators which will continue until telephone 


Changing Winnipeg, 
Manitoba, 
BY H. E. BROCK WELL* 


operators are paid a wage commen- 
surate with their activities and value 
to the community. This, when con- 
sidered with the fact that the oper- 
ating costs increase with every unit 
subscriber added to the system, by reason of the ne- 
cessity of providing access between all subscribers 
within a multi-exchange area, make it apparent that 
the operating costs will exceed the limitations of reve- 
nue. For these reasons the necessity of a change in 
svstem is primarily one of future operating costs and 
a system must be selected which is not subject to these 
traffic conditions or so vitally affected by labor prob 
lems. 
ECONOMIES OF AUTOMATIC OPERATION 

A very careful study of the economy to be ob 
tained under the change to automatic has been made, 
the details of which have been taken from the records 
of operation costs which actually exist and are not 
based on surmise or theory. 

The total cost of the change involved a sum of 
$1,642,036.00 and the original cost of plant displaced 
amounted to $917,072.00. The plant addition cost 
amounts to $724,964.00. The total cost of operation 
of the plant under discussion, including the commer- 
cial, traffic and maintenance costs, amounted to $550,- 
847.00 per annum. 

A similar study of the costs of automatic opera- 
tion resulted in an amount equal to $293,930.00. Thus 
the gross economy to be made by this change was 
computed at $256,917.00. 

From this amount must be deducted interest and 
depreciation on new plant addition, and also the in- 
terest at the old rate on the plant displaced. These 
sums were computed at $111,843.56 and being de- 
ducted, left a net economical saving in operation costs 
of $145,073.44. 

The above figures did not take into account the 
economy in buildings, as in this particular case a fur- 
ther economy was to be obtained by an amalgamation 
of certain exchanges, which gave a credit to this en- 
terprise of a very valuable piece of city property and 
building, which was valued at its original cost of 
$220,000 

The above figures apply to the fixed charges per 
annum. For those who like figures it has been esti- 
maated that the above change of system would net a 
saving of $1,831,022.00 during the life of the auto- 
matic plant. The cost of operators’ wages alone in 
the area under discussion amounts to $250.00 per an- 
num. It may therefore be asserted that to capitalize 
the operators’ wages for seven years in advance would 
pay for all costs of the change. 

In dealing with costs in Canada, it must be re- 
membered that there is a custom duty equal to 35 per 
cent on all goods imported from the United States. 
This has a very considerable bearing on the costs 
above computed; the custom duty or other charges 
are included in the figures presented. 


“Chief Enginecr, Manitoba Government Telephone Department. 
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This proposition culminated during the period dur- 
ing which the country was at war, and for this and 
other reasons a partial installation was determined 
upon at this time. 

The business area of the city of Winnipeg is 
served by two large common battery exchanges in 
separate buildings, which are now considered to be 
too close to each other, and under the plans as made, 
these two exchanges are amalgamated into one auto- 
matic exchange in one of the existing buildings. The 
growth, immediately after the cessation of war activ- 
ities, becoming abnormal, caused an addition to the 
original plan in the form of an additional automatic 
exchange in the city of St. Boniface, the subscribers 
having previously been connected to the other ex- 
changes mentioned. 


AUTOMATIC CENTRAL OFFICE EQUIPMENT 


The average manual telephonist is able to readily 
visualize the equipment required in a manual exchange 
if the total lines equipped are mentioned. Those 
not familiar with automatic exchanges usually have 
but a vague idea of the quantities of equipment re- 
quired to carry the traffic in a large automatic ex- 
change. 

The automatic exchange in this instance occupies 
two floors in one of the present buildings, the main 
distributing frame, battery and end cell regulator, 
power plant, charging machines, and power switch- 
board being placed on the lower floor. All of the au- 
tomatic switches are placed on the upper floor. 

The automatic equipment provided is arranged to 
take care of 6,700 single lines, 500 pay station lines, 
1,000 private branch exchange lines, and 100 two- 
party lines and consists of 72 line switchboards of 100 
lines each with 18 connector banks, eleven regular 
local connectors, three combination toll, and one test 
connector switch. 

Provision is made for fourteen private branch ex- 
change trunk units with twenty-eight banks, 15 ro- 
tary connector switches, 5 combination toll and rotary 
connector switches and one test connector in each 
unit. 

There is but one party line unit of 100 lines, 
equipped with 18 banks, 10 regular connector 
switches, four combination toll and rotary and one 
test connector switch. Seventeen hundred and forty 
secondary line switches are required, 800 first selec- 
tors, 680 local second selectors, and 1,080 third selec- 
tors, 100 special selectors for connection to desks, etc., 
are provided. 

The toll service is provided with 65 toll second se- 
lectors, and 90 third selectors. There are 456 incom- 
ing second selectors, and 427 outgoing repeaters for 
trunking to other exchanges. 


The battery charging plant consists of one unit, 
motor-generator operating on 220-volt, 60-cycle, 
3-phase current and delivering 720 amperes at 65 volts. 

The storage battery required has a capacity of 
3,584 ampere hours and consists of 27 Type H. plates 
in H.37 lead lined wood tanks. 


The battery capacity is based on 16.5 calls per line 
per day, and a duration of conversation of 108 sec- 
onds. The weight of this battery complete is approx- 
imately 72 tons. An end cell battery regular switch, 
motor driven, and operated from the power switch- 
board, is used to maintain uniform voltage at 46 volts. 
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OPERATION BETWEEN AUTOMATIC AND MANUAL EXCHANGES 

There has always been opposition and much dis- 
cussion concerning the introduction of an automatic 
exchange to operate in conjunction with manual 
switchboards. The magnitude of an undertaking to 
convert a multi-office exchange area all at one time 
when the lines are scattered in several different ex- 
changes, has appalled those having to face such a 
change, and the gradual or partial installation seems 
to be now favored. 

The question how to proceed with a change of this 
kind is a live issue and many suggestions have been 
made as to the best methods to employ. 

The governing factor in deciding this question is 
the outgoing traffic from other exchanges, which in 
this case is represented by 63,000 in-trunked calls to 
the automatic exchange. 

To provide a force of operators at the automatic 
exchange to handle these calls would upset calcula- 
tions in regard to the economy made possible by the 
change. The plans therefore do not contemplate any 
operators being used at the automatic exchange. 

EQUIPPING MANUAL BOARDS WITH DIALS 

The system of operation adopted involves equip- 
ping all “A” operator positions with a dial, and equip- 
ping each calling cord with a dial key—which is in- 
serted in the space provided for the message register 
key, which is not being used. The “A” operators will 
trunk and dial all calls to automatic exchange sub- 
scribers direct. 

It is believed that this method does not really slow 
down the service; on the other hand, it may be ar- 
gued that it will improve service, reduce the percent 
of wrong numbers, and relieve order wire congestion. 

An automatic-to-manual repeater set has to be in- 
stalled on all outgoing trunks at the manual exchange. 
This repeater provided full supervision on the “A” 
operators’ cord circuit, without necessitating any 
change in wiring in the “A” cord circuit; the lamp 
supervision is, however, not obtained in the same way 
as before, supervisory lamp on calling board being 
controlled by changes in resistance in the sleeve cir- 
cuit, which resistance is situated at and controlled by 
the repeater relays. The calling cord supervisory re- 
lay is therefore inoperative when connection is made 
to automatic service, but is still in operation on any 
other connection. . 

OPERATION BETWEEN AUTOMATIC AND MANUAL 
TRUNK BOARDS 


eo 


B 


The trunk boards, which are usually termed “B” 
boards, are at present equipped with keyless trunks, 
and machine ringing, inductive ring back, etc. A 
study of this circuit will show that battery current im- 
posed on the trunk line will operate a high resistance 
relay which lights the supervisory lamp in front of 
the trunk plug, thus permitting the present signal to 
be used as a call signal. When trunk plug is inserted 
in the multiple jack required, lamp is extinguished and 
machine ringing starts, and stops automatically when 
subscriber answers, so that this circuit requires no 
change whatever, and the outgoing trunk at the auto- 
matic exchange may be directly connected to the pres- 
ent trunks. A speaking key on the trunk is provided. 

A slight change is needed in the automatic outgo- 
ing repeater, and means must be provided at the re- 
peater tc prevent a trunk being automatically selected 
a second time before the manual operator has had 
time to remove the trunk plug in answer to the dis- 
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connect signal. This is accomplished in the arrange- 
ment of the automatic relays at the repeater in the 
automatic exchange. 

These are no special automatic to manual repeaters 
required on the outgoing trunks from the automatic 
exchange. 

SUBSCRIBER’S STATION CHARGES 


The subscribers’ stations on individual lines, party 
lines, and pay stations are equipped with dials; private 
branch stations, hotels, etc., do not need to be 
equipped, being taken care of under private branch 
exchange trunking. 

In general it is not desirable to convert desk tele- 
phones to automatic type. It is preferable to substi- 
tute the whole instrument, but where desk tleephones 
are returned to stores for repairs and need dismantling, 
it is advisable to reassemble the sets as automatic 
sets of the series type, the receiver being without per- 
manent magnet. 

Considerable discussion has arisen as to the use of 
“Direct” (or series) sets, as against what are termed 
“booster” sets. We have found no particular reason 
for using the booster set, and when manual desk sets 
are converted a five-way cord is required which merely 
complicates the wiring of the set with no particular 
advantage gained. 

The booster set is said to have an advantage on 
long loops. On long loops a permanent magnet re- 
ceiver may be used with slight advantage, the length 
of the loop making the polarization negligible. 

Most of the standard transmitters can be used as 
series sets and the remainder can readily be adjusted 
by changing the quantity of carbon in the button. 
This adjustment 1s, however, a shop operation and 
should not be undertaken by the installer. 

CONVERTING WALL SETS 

It has been found desirable to convert wall sets 
by adding the dial. We use a dial cup when mounting 
the dial on the long blackboard type wall set, and the 
ring only on the small, square, residence sets. In this 
connection advantage may be taken of the fact that 
the door on the desk bell box is interchangeable with 
the door on the above set. By making the inter- 
change, the bell box may be rebored for the dial ring, 
without leaving an unsightly hole where the trans- 
mitter support used to be. 

The regular type of receiver may be used in a 
series set, by removing the permanent magnet and 
substituting a yoke, or in some types the permanent 
magnet may be replaced after being demagnetized by 
heating red hot and not remagnetized. 

PRIVATE BRANCH EXCHANGE 

The larger private branch exchanges are treated 
in the same manner as “A” operators’ positions; that 
is, dial and dial keys are provided. 

In the smaller private branch exchanges, the prac- 
tice adopted is to place a special make-before break 
key switch on each trunk line, mounted in the face 
of the switchboard and one dial per operator position 
mounted on the plug shelf of the position, using a 
switchboard mounting cup to support the dial. 

The trunk line is wired through the key on the 
way to the line jack; operation of the key cuts the dial 
directly onto the line and cuts off all switchboard cir- 
cuit. 

Supervision is obtained on private branch ex- 
changes by introduction of a polarized relay, but it 
does not seem to be necessary, as very few P. B. X. 
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trunk circuits give full double supervision, and oper- 
ators are instructed and have become habituated to 
supervise and disconnect on single supervision. 

The intercommunicating systems of No. 2 type 
P. B. X. as used on our system can be converted to 
automatic without any changes other than those nec- 
essary at individual subscribers’ stations, and are there- 
fore treated in the same manner as subscribers’ sta- 
tions. 

TOLL OPERATION TO AUTOMATIC 

The toll operation continues without change until 
a later period. For those who have to meet a condi- 
tion operating the toll board directly to automatic, 
it may be well to observe that the standard toll switch- 
board using universal cord circuit (Western Electric 
type), may be used in conjunction with automatic 
service without any change whatever in the wiring of 
the switchboard. 

The method adopted is to connect from ten to fif- 
teen out trunks, or the required number (3-wire), 
with a similar number of automatic simplex toll se- 
lectors and equip each operator with one dial and dial 
key connected to single plug, having sleeve connection 
only. Operator plugs into out trunk with universal 
cord circuit plug, and dials direct, using the dial plug 
in duplicate out trunk jack with sleeve connection 
only, the sleeve plug being connected from sleeve 
through the dial to ground. As an emergency meas- 
ure the above method works all right. 


RURAL OPERATION 


The Winnipeg area does not include many rural 
lines; there are approximately 150 stations. These 
lines will be equipped with automatic dials for simplex 
operation, using the regular rural telephone. The cen- 
tral office equipment consists of one rural repeater se- 
lector for each rural line and five rural connectors 
arranged with two level code interrupters. 

The rural station has an automatic number, con- 
sisting of a letter indicating its exchange and three 
digits to which are added the last two digits which 
selects the code ring of the particular station. 

The outgoing service from rural is by direct dial- 
ing the same as any other local subscriber. 

The rural telephone set is equipped with a latch 
switchhook, which controls the dial connection. When 
the latch is not lifted the telephone instrument is 
used as a rural telephone and for connection on the 
same line the magneto is used for ringing as before, 
which operation does not hold up any central office 
equipment whatever. This latter point is important. 


DIAL LETTERING AND NUMBER SCHEME 


The automatic exchange numbering as_ finally 
adopted consists of an initial letter and four digits, 
the dials being lettered A, B, F, J, K, L, N, R, and 
the words “Long Distance” at the figure “O.” The 
three digits of the first 999 numbers are reserved to 
compose special service numbers and the four digits 
of the second thousand are reserved to compose num- 
bers for special traffic, including Information, Time 
Call, ete. 

The subscribers’ numbers, therefore, begin at 
2000 and continue upward to 9999 with the letter pre- 
fix indicating the exchange. 

ASSIGNMENT OF SUBSCRIBERS’ NUMBERS 

The assignment of numbers requires careful con- 
sideration and should be entrusted to some one who 
is familiar with the functions of the apparatus and 
composition of the line units. In general, the private 

















branch exchange numbers must be assigned in scat- 
tered groups, and reservation made for party line 
groups. Business and residence numbers must be 
well scattered, and on no account assigned in groups 
of business lines followed by groups of residence lines. 

In conclusion we would like to say a word of 


IXED manual and automatic 
operation results from one 
or the other of the follow- 

ing causes: 

lst: Replacement of some ex- 
isting manual exchanges in the network. 

2nd. Creation of new offices in the network. 

3rd. Consolidation of parallel or competing sys- 
tems. 

Mr. Brockwell has mentioned some of the condi- 
tions encountered under the first two headings in Win- 
nipeg. I will attempt to deal with the third heading, 
mentioning some of the problems encountered in the 
consolidation of the Automatic and manual systems in 
Minneapolis and St. Paul. 

As most of you are undoubtedly aware, there has 
been a division of territory in Minnesota whereby the 
Northwestern Telephone Exchange Company acquired 
and is operating the property formerly owned by the 
Tri-State Telephone and Telegraph Company in Min- 
neapolis, and in the northern part of the state. Sim- 
ilarly the Tri-State Company acquired and is oper- 
ating the property formeriy owned by the Northwest- 
ern Company in St. Paul and the southern part of the 
state. As a result of this arrangement, the North- 
western Company is operating the manual and auto- 
matic systems in Minneapolis and the Tri-State Com- 
pany is operating the manual and automatic systems 
in St. Paul. In the various towns and cities in the 
northern and southern portions of the state, physical 
connection has been arranged, but in the Twin Cities 
this is not yet an accomplished fact. However, a large 
part of the engineering work has been completed and 
some of the orders have been placed, but there yet re- 
mains considerable detail engineering to do. 

If in my discussion of this subject I do not go 
sufficiently into detail to satisfy some of you, it will be 
largely due to the fact that many of the details are at 
present unsettled or for one reason or another are not 
in a condition to be discussed at this time. 


NUMBERING SCHEME 


One of the first considerations of a problem of this 
kind is the determination of the numbering scheme. 
When an automatic exchange is started in a network, 
it is usually a foregone conclusion that as soon, at least, 
as the manual equipment has reached the end of its 
useful life in the various offices, it will be replaced by 
automatic equipment. In manual practice there is no 
limit to the numbering scheme, since the choice of office 
names is unlimited and each office can take care of 
usually 9,600 numbers. 

However, in automatic practice the numbering 
scheme is limited according to how many digits are 
used in making up the subscribers’ telephone number. 
Four digit numbers allow a theoretic 10,000 numbers, 
five digit 100,000 numbers, and six digit 1,000,000 num- 


bers, so that the ultimate capacity of the numbering 


* Sales Engineer, Automatic Electric Company. 
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praise for the engineering staff of the Automatic Elec- 
tric Company, who have been so uniformly courteous 
and painstaking throughout the long period of critical 
investigation through which this whole proposition 
has passed before being finally adopted by the officials 
of the Manitoba Government Telephones. 


scheme must take care of the com- 
pined requirements far into the fu- 
cure. A five-digit system would take 
care theoretically of ten offices, each 
of 10,000 numbers. An office is not 
aecessarily limited to 10,000 numbers, although ex- 
cept in congested districts it is not usual to have 
more. If these numbers are equally divided, say 
5,000 for individual line service and 5,000 for 
two party line service, the office would have a ca- 
pacity of 7,500 lines, since two numbers are used for 
each two party line. If a study of the outside plant 
shows it economical to have more than this number of 
lines in an office, another automatic unit can be in- 
Stalled in the same office. 

At the present time there are in St. Paul approx- 
imately 30,000 manual lines and 13,000 automatic 
lines, while in Minneapolis there are approximately 
45,000 manual lines and 25,000 automatic lines. It 
seemed best to adopt a six-digit numbering scheme 
with a theoretic 1,000,000 numbers for the Twin Cities. 
While there is a possibility that the St. Paul and Min- 
neapolis networks will be kept entirely separate, still 
the office numbers are non-conflicting so that the num 
bering scheme will permit the two cities to operate as 
one network, if this is found to be desirable. 

It having been decided that the numbering would 
be on a six-digit basis. consideration was given to the 


‘fact that there might be public disapproval of such long 


telephone numbers made up of six figures, so that it 
was agreed to use combination of two letters and four 
hgures in making the subscribers’ numbers, the two 
letters forming the first two letters of an exchange 
name, as for instance. “C-E” for Cedar. These letters 
would appear at different places on the dial and they 
would be called in succession followed by the four sig- 
nificant figures of the number. 
METHOD OF HANDLING CALLS 

There are four classes of calls to be handled in the 
respective networks of St. Paul and Minneapolis, as 
follows: 

Manual to manual. 

Manual to automatic 

Automatic to automatic. 

Automatic to manual. 

Manual to Manual: These calls will be handled 
as at present. 

Manual to Automatic: The manual subscriber 
requests the number in the regular manner, the “A’”’ 
operator recognizes by the exchange name given that 
the number wanted is an automatic number and _in- 
stead of going on an order wire she plugs her calling 
cord into a trunk jack leading to an automatic ex 
change and completes the connection by means of a 
dial, calling the number on the trunk. It has been 
estimated that handling a call of this kind requires 
approximately ten per cent more work on the part of 
the operator, so that where present operators are work- 
ing up to capacity, additional operators must be pro- 
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vided in proportion to the amount of additional work 
involved. However, one of the limiting factors in an 
“A” operator’s load now is the congestion on the order 
wires and this is beyond the control of the “A” op- 
erator while for calls handled by means of the dial the 
limiting factor is within the operator’s control and de- 
pends on the facility with which she handles the dial. 
It is essential that the supervision obtained by the op- 
erator on a connection to automatic be the same as on 
connections to manual. 

Automatic to Automatic: These calls will be made 
by the subscriber the same as at present except that all 
calls will be on a six-digit basis, with two letters and four 
heures. 

Automatic to Manual: As far as the automatic 
subscriber is concerned his method of calling a manual 
number is the same as for calling an automatic num- 
ber. He dials the first two letters of the exchange 
name and the four significant figures. Unless the sub- 
scriber happens to know that the number he is calling 
is a manual number there will be nothing to indicate 
the fact to him. After the first two letters of the ex- 
change name have been called and the subscriber con- 
nected with a trunk to the manual office, the four sig- 
nificant figures are registered on a set up device and 
then flashed to the operator as lighted numbers on a 
display board. 

The operator takes the indicated trunk and tests in 
the multiple the number shown on the display board. 
If it tests clear she plugs in and she has nothing fur- 
ther to do with the connection until she receives a dis- 
connect signal when she takes down the connection. 
If the line wanted tested busy, she will plug into a busy 
back jack. This operator has no occasion to talk to 
either party and no provision need be made for the 
purpose. 

Inter-City Calls: If a call is for the distant city, 
for which a charge is made, an operator is unterposed 
to ticket the call and complete the connection. 


rRUNKING SCHEME 

In a multi-office network there are two general 
trunking schemes that present themselves for considera- 
tien, the direct trunking scheme and the zone trunking 
scheme. 

In the direct-trunking scheme there are trunks from 
every office to every other office. In a six-digit sys- 
tem the first two digits are called in the originating 
office and take trunks direct to the terminating office. 

In the zone trunking scheme the network is divided 
into zones, each zone having a main or switching office 
and one or more tributary offices which receive their 
calls from all other offices outside of the zone by way 
of the switching office, but receive their calls direct 
from offices within the zone. In the six-digit system 
the first digit is called in the originating office and takes 
a trunk to the switching office in the desired zone; 
here the second digit is called and takes a trunk to 
the desired tributary office where the call is completed. 

It might at first glance appear that great economies 
could be effected in grouping by adopting the zone 
scheme, but these economies are not apparent when the 
scheme is applied to specific cases with given traffic. 
The saving, if any, must result from combining suf- 
ficient traffic from the various offices to the different 
zones to justify the use of outgoing secondary line 
switches, thus reducing the number of trunks and as- 
sociated equipment. Unless the traffic is very heavy 
the saving made in trunks and trunk equipment is nearly 
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offset by the additional cost of the out-going second- 
aries. 

Without the use of outgoing secondaries the zone 
scheme will require more equipment than the direct 
scheme, because little if any reduction can be made in 
the combined trunks to the zone switching office, and 
this saving, if any, is made on the assumption that the 
peaks of the traffic from a given office to the various 
offices in a distant zone do not occur at the same time. 
The means are not at hand for determining the effect 
of this overlap of trunk busy hours, so that the only 
safe method of estimating is on the basis that there 
is no overlap and that after the trunks are placed in 
service the actual conditions will show how much the 
trunks can be reduced. In fact the safest procedure 
is to estimate the requirements from the data at hand 
and if any diviation is made, let it be on the basis of 
providing more equipment than estimated, rather than 
less. If this should subsequently prove to be more 
equipment than actually required, the excess equipment 
can be absorbed in future growth, so that the net result 
is one of premature investment and the annual charge 
of this premature investment can be looked at in the 
way of insurance for adequacy of facilities to handle the 
unforseen conditions that may result from the consolida- 
tion. 

The difference in cost between direct trunking and 
zone trunking was mentioned, but when it is considered 
that the zone scheme effects little, if any, saving, it may 
be better to examine the advantages and disadvantages 
of the scheme from some other point of view. 

The advantages of the direct trunking scheme aside 
from initial equipment costs are as follows: 

Ist: The elements of equipment involved in any 
call are the same in every automatic office, an advan- 
tage in the flexibility of the maintenance staff. 

2nd: Uniform minimum transmission losses in the 
central office equipment. 

3rd: New office areas can be created at any time 
without affecting existing trunking arrangement. 

4th: A new office can be created in any part of the 
network without restriction in the choice of office 
names. 

5th: At most, equipment in only two offices is in- 
volved in any connection, an advantage in maintenance 
and in locating trouble. 


TRAFFIC 


\When two parallel systems are consolidated it is 
quite likely that the resultant traffic will be greater 
than the additional traffic of both systems, but how 
much the additional traffic wiil be, must be estimated 
after taking into consideration the respective sizes of 
both systems and the completeness with which they serve 
the community. The elimination of duplicate stations 
will not tend to reduce the total calls. After the dupli- 
cate stations are removed the new station calling rates 
can be obtained. As a check, these calling rates can 
be compared with calling rates in other cities and also 
with maximum calling rates experienced in the net- 
work. 

Due to the fact, previously mentioned, that subscrib- 
ers in calling numbers will not know particularly whether 
the number called is manual or automatic, there is every 
reason to expect that when the traffic is stabilized, the 
calling rates on both systems in the respective trunking 
between the various exchanges can be determined and 
by the application of proper community factors the ac- 
tual trafhe between offices can be closely estimated. 
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The inter-system traffic can be greatly influenced by 
the system followed in eliminating the duplicate sta- 
tions. Within the limits of the economies of plant in 
the respective systems it will be best to throw as much 
originating traffic as possible on the automatic system 
and thus save operating expenses, since by this plan 
even calls for manual numbers can be handled more 
cheaply by the highly efficient call indicator operator 
than by an “A” operator or perhaps by an “A” and a 
“B” operator. 

Due to the fact that number changes in the auto- 
matic and manual system will be necessary when the 
plan just described becomes effective, it is quite important 
that the entire change be made simultaneously. No 
doubt this will be a large undertaking, but the size itself 
not a deterant, since this can be provided for by proper 
organization. In fact, the limiting factor in any manual 
‘to automatic cutover is no longer the magnitude of the 
job, so much as the economics governing the transition 
period. 


Illinois Commission Acts 
The public utilities commission of Illinois has an- 
nounced a decrease in the minimum rate allowed to 
be charged for residence telepehones in Chicago. 

The old “thirty calls a month” $1.50 rate on four 
party lines was restored, and the recent rate of $2 a 
month, forty calls, was abolished as the minimum. 
Telephone moving and installation charges also were 
abolished. Unlimited service was not restored. The 
ruling covers the period of the next four months. 

The order was entered by the state public utilities 
commission in a judgment rendered on a petition of 
the Chicago Telephone Company asking that the “Bur- 
leson rates”—the telephone rates put into effect by 
order of the postmaster-general when the government 
took over the telephone and telegraph systems of the 
country—be continued after the formal returning of 
the systems by the government to their owners, 
abolishing the war rates and war restrictions. The 
petition was granted with a few modifications. Final 
hearing was set for 10 a. m. on September 12. 

The modifications, which are mainly for the bene- 
fit of the subscriber, also abolish all additional and 
excess charges for “person to person” calls and “ap- 
pointment” calls, such service to be furnished upon 
request at the same rates prescribed by the post- 
master-general for “station to station” service. The 
company also is required to establish and maintain a 
fund containing one-eighth of all receipts from Chi- 
cago telephones and 25 per cent of the receipts of long 
distance calls from Chicago to other Illinois points, 
the fund to be under the control of the utilities com- 
mission and to be used as a “refund” fund for sub- 
scribers in case the rates are further modified. 

The company is ordered so to keep its books and 
accounts as to show the operating income from the 
various kinds and classes of service performed, so that 
the amounts which are to be refunded in case the 
commission shall order reparation may be readily 
determined. The telephone company, if it accepts 
the order, in so doing agrees not to appeal from the 
order by suit at law or in equity, “or otherwise pre- 
vent, hinder or delay any reparation or repayment 
when, as, and if the same may be ordered by this com- 
mission.” The waiver, however, does not bind the 


company beyond the four months’ period. 
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In its decision the utilities commission takes cog- 
nizance of the application of the telephone company 
which was filed on July 18 and its statements that it 
had been notified by the city of Chicago that the lat- 
ter expected to proceed on August 12 with the regu- 
lation of rates for telephone service, and of the com- 
pany’s assertion that it is paying out $1,800,000 more 
annually for wages than when the war began. 

The purpose of the temporary order is contained 
in the statement that “on and after August 1, 1919, a 
situation exists which makes it proper for the com- 
mission to enter a temporary order insuring as far as 
possible the maintenance of the service rendered by 
the companies, without disturbance or interruption, 
and to protect the public as to rates pending the final 
determination by the commission of the just and rea- 
sonable rates to be charged by the applicant for its 
service.” 

That a possible revision of rates downward is con- 
templated by the commission is indicated in the crea- 
tion of the fund for repayment to subscribers in case 
further modifications in rates are made; and in a state- 
ment in the commission’s decision that “there is not 
sufficient evidence in the record to justify the approval 
by the commission of the proposed schedules filed by 
the applicant.” 


Tri-State Employes’ Benefit 

Two hundred and twenty-seven employes of the 
Tri-State Telephone Company of Minnesota received 
$10,456.93 in benefits for sickness, accident or death 
during the twelve emonths ending May 31, 1919, ac 
cording to the first annual report relative to the em- 
ployes’ benefit fund. 

The original fund of $50,000 was provided by the 
company a year ago to meet all benefits and operating 
expenses without expense of any kind to employes. 

During the first vear of practical operation the fund 
was increased by $1,999.96, 4 per cent interest on the 
average monthly balance and other appropriations 
amounting to $8,038.17, a total credit to the fund of 
$10,038.13. 

Accident disability benefits paid amounted to 
$2,191.37, ranging from $7 to $420. Disability ex 
penses, which cover all doctor and other costs inci 
dental to accident and sickness cases, reached $1,101.01. 

One hundred and thirty-eight cases of sickness 
were paid a total of $6,604.55, an average of $47.85 per 
case. 

Payments for sickness are based on the length of 
service of the employe, while accident benefits are pay- 
able to any employe who is hurt while in regular line 
of duty. 


International Meter Sells 

The International Telephone Meter Company, of 
which John F. Tanner, of Chicago, formerly of Daven 
port, lowa, was secretary, has voted to sell its patents 
to a new company for $250,000. The decision was 
reached at a meeting of its stockholders in Webster 
City, Iowa. The buying concern is composed largely 
of Chicago capitalists who will organize at a capital 
of $2,000,000. The company will manufacture the tele- 
phone meter which is the invention of E. H. Martin, 
president of the old company, and a former Webster 
City man. 
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Characteristics of Telephone Receivers 


Determination of Electrical and Acoustic Properties from the ‘Journal of the Franklin Institute’ 


telephone receiver as originally 

developed by Alexander Graham Bell has come 
into almost universal use.t. In almost all meth- 
ods of transmitting intelligence by electrical means, it 
constitutes the final link whereby electrical energy is con- 
verted into acoustic energy and thus made perceptible 
to the ear as sound. In recent years, with increasing 
ranges of transmission in telephony and radioteleg- 
raphy, more attention has been directed to the tele- 
phone receiver itself as a vital part of the receiving 
apparatus in its essential function as a detector of ex- 
tremely small variations of electrical energy. Regard- 
ing the telephone receiver as an electrically operated 
acoustic radiator, it will be evident from results dis- 
cussed in the sequel that much remains to be done in 
the matter of its improvement. The writer therefore 
proposes to discuss briefly the main features of the 
instrument in its present form with a view to direct- 
ing attention to points requiring further investigation. 
no attempt will be made to treat the subject exhaus- 
tively in the scope of the present article, as several 
treatises are now available to readers interested in 
matters of detail.’ 


“or its invention in 1877, the 


ELEMENTARY THEORY OF THE TELEPHONE RECEIVER 


In its essential mode of operation, the telephone 
receiver remains practically the same as when it was 
first invented. In the bipolar receiver, a thin circular 
diaphragm of soft iron (japanned or tinned to prevent 
rusting, about 5.5 cm. in diameter and 0.02 to 0.05 cm. 
thick), is firmly clamped around its outer edge and 
usually has its free period of vibration or resonance 
frequency in the neighborhood of 1,000 cycles. The 
diaphragm is subjected to the pull of a permanent mag- 
net having its poles close to, but not actually touching 
it; as a result it is distorted to a slightly concave form, 
as indicated in Fig. 1. Surrounding the poles, and 
thus interlinked with the magnetic circuit, are wound 
two coils of silk-insulated or enamelled copper wire, 
each containing several hundred turns. A small elec- 
trical current 8: through the coils will result in a varia- 
tion of the magnetizing force 8H o #8 acting on the 
magnetic circuit. If B denotes the average flux density 
in the gap it will be connected with the magnetizing force 
H due to the permanent magnet by some such curve as 
that shown % Fig. 2. As H is altered slightly by the 
field 8H set up by the current 8 in the coil, it is seen that 
for small variations 8B o 8H, very approximately, and 
hence 8B & 8i. (In reality the small variations of B and 
H trace out a minute hysteresis loop detrimental to the 
exact reproduction of current fluctuations.) If F de- 
notes the total traction on the diaphragm due to the flux 
B, F wo B, and &8F x 2B8B, giving, finally, 8F oo 23.8. 
Regarding the diaphragm as a static elastic system, the 
displacement 8% « 8F, from which it follows that 
8x o 28.81; in other words, under these conditions the 
to-and-fro motion of the diaphragm, giving rise to corre- 
sponding sound-waves, follows faithfully the variations 
of current represented by 87. It will be noticed that the 
one essential condition for this result is that there exist 
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a constant permanent flux B in the gap 
as provided for by the permanent 
magnet. (For reference numbers see end of article.) 

The assumption involved in the statement 8% o 8F 
is legitmate for vibrations of frequencies not too close to 
resonance, but ignores the dynamics of the diaphragm. 
Regarding the diaphragm as a vibrating system of one 
degree of freedom, its motion will be characterized 
by a differential equation of the type 

md?a/dt® + kdx/dt + pr =F........... (1) 
where m is a mass-factor, k a factor representing dissi- 
pation of energy due to acoustic radiation, air-friction, 
eddy-currents, elastic and magnetc hysteresis, etc., and p 
a stiffness constant depending on the elastic constants 
and dimensions of the diaphragm, method of mounting, 
etc. F represents the traction on the diaphragm result- 
ing from the variation of telephonic current as already 
explained. A discussion of the consequences of equa- 
tion (1) would carry us beyond the limits of the present 
article It suffices to state that the motion of telephone 
receiver diaphragms has recently been studied in great 


Ne 


N Ss 
Fig. 1. 


detail by Kennelly and his pupils,’,*,® who describe ex- 

perimental methods of determining the mechanical con- 

stants (m, k, ») as well as the electrical constants in- 

volved in F of equation (1). 

MEASUREMENT OF THE ELECTRICAL CHARACTERISTICS OF 
TELEPHONE RECEIVERS. 

It is usual to specify a telephone receiver by its 
direct current resistance. Thus, ordinary telephone re- 
ceivers vary in D. C. resistance from 2 to 100 ohms, while 
those employed in radiotelegraphy generally exceed 1,000 
ohms. Owing to the fact that the coils are interlinked 
with a magnetic circuit as in an ordnary transformer, 
it is to be expected that the resistance and inductance 
of the electrical circuit to an alternating current of pure 
wave-form will depend on the frequency. This depen- 
dence is further complicated by the motion of the dia- 
phragm and by the eddy-currents generated in it by 1 
motion in the field of the permanent magnet. Owing to 
the variable reluctance in the air-gap of the magnetic 
circuit, the electrical constants will depend on the mag- 
nitude of the measuring current, which should be speci- 
fied directly, or stated in terms of the voltage across the 
terminals of the receiver. 

The actual measurements of the electrical constants 
of a receiver over the range of telephonic frequencies 
(100 to 2,500 cycles), was until recently a matter of 
some difficulty owing to the practical impossibility of 
generating high-frequency alternating currents of pure 
sine wave form. This difficulty has now been eliminated 
by the introduction of the “Vreeland Oscillator,” an in- 
dispensable adjunct to telephone research equipment as 
a generator of alternating currents of high frequency 
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(300-2,500 cycles), and pure wave-form.’ The essen- 
tial feature of the apparatus illustrated in Fig. 3 is a ca- 
pacity inductance circuit in which electrceal oscillations 
are generated by a mercury-vapor arc deflected alter- 
nately between two electrodes from a third by the mag- 
netic field of the coil forming the inductance. The os- 
cillations thus set up are self-perpetuating and may have 
their frequency adjusted to any desired value by varying 
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Fig. 2. 


the capacity and inductance of the oscillating circuit. 
A potential between six and twenty volts (on a high- 
resistance circuit), is obtained across the terminals of a 
coil closely coupled with that of the oscillating circuit. 
The purity of the wave-form is stated to be extreme, 
the most rigid tests having failed to detect any harmonics. 

Such a source of alternating E. M. F. is especially 
well adapted to the measurement of inductance and re- 
sistance of telephone receivers by the Rayleigh bridge. 
The arrangement shown in Fig. 4 has been found to be 
most convenient for the purpose. P and Q are two non- 
inductive resistances, preferably adjusted to equality. 
The coil to be measured, having resistance R and induc- 
tance LL, is inserted in the third arm of the bridge while 
(L.. R,,) represent a variable resistance and inductance 
inserted in the fourth arm. This is best provided for 
by a non-inductive resistance box connected in series with 
some form of continuously adjustable inductance such as 
the Ayrton-Perry Inductometer. 

The alternating potential is applied across BD, while 
a sensitive receiver is connected across AC. The induct- 
ance is first adjusted until minimum current passes 
through the telephone and the resistance then varied un 
til the current is still further reduced. 

Finally, after a series of successive settings of 1, and R.., 
a very close approach to dead silence may be obtained 
in the telephone. As zero current in this part of the net- 
work implies equality of voltage and synchronism of 
phase at A and C, the condition for a balance is 

op CS pe. — |e rr re (2) 

The electrical characteristics of telephone receivers as 
measured in this way have been studied in great detail 
hy Kennelly and his co-workers.® The results of a series 
of observations carried out in this way on a Bell bipolar 
receiver of 87 ohms D. C. resistance are shown graphic- 
ally in Fig. 5. If J-be the r. m. s. value of the alternat- 
ing current and F the effective resistance at a given fre- 
quency, the electrical input is /*R watts. If R, be the 
direct-current resistance, the corresponding copper loss 
is /*R, watts. It may be mentioned in passing that the 
extent to which the A. C. resistance differs from the D. 
C. resistance is a measure of internal energy losses and 
often serves as a rough indication of the relative merits 
of different types of telephone receivers. 

In telephonic researches the exact measurement of 
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frequency is of great importance, especially in studying 
the characteristics near resonance. <A very satisfactory 
precision sonometer was devised by the writer for the 
purpose and is shown diagramatically in Fig. 6. One 
extremity of a fine steel wire (1.373 grammes per metre ) 
about a metre long was fastened at A, the upper end of a 
vertical cathetometer scale. The reading telescope was 
removed from the sliding support and replaced by a 
sharp bevel edge C about 4 cm. wide, constructed of 
brass. The same support carried a telephone magnet 
7 mounted in such a way as to allow of vertical and 
horizontal adjustment. The lower extremity B of the 
wire was firmly soldered into a short perforated copper 
plug (2 mm. diameterx5 mm.) which could be screwed 
into the centre of the upper end of a cylindrical weight 
w (188.2 grammes) carrying a hook in the centre of its 
lower end as shown in the figure. To this hook could be 
attached a series of weights IV (in practice a kilogramme 
weight was used). The coils of the telephone magnet 
were connected through suitable resistances across the 
alternating e. m. f., and the movable bevel-edge ad- 
justed up and down until the wire BC was set into vibra- 
tion. The inertia of the mass w was so great that the 
lower end # of the wire could be considered fixed for 
vibrations over the range of telephonic frequencies. The 
length could be accurately read off on the cathetometer 
scale by means of the vernier, the zero having been de- 
termined by bringing the bevel edge into coincidence with 
B, the upper surface of the copper plug into which the 
wire was inserted. Care was taken to leave the wire 
under full tension in the determination of the zero to 
allow for elastic stretching which was noticeable, as the 
wire was stressed to a degree not far from the elastic 
limit to obtain as great a length / as possible correspond- 
ing to a given frequency, given by the well-known for 
mula 
J 7 
. 21N m 
where 7 is the tension in dynes and m the mass of the 
wire per unit length. As long as the vibrating portion 
remained less than 50 cm. in length, it was easily shown 








by calculation that variations in that of the upper in 
clined portion of the wire did not affect the value as read 
off on the cathetometer scale to one part in a thousand 

Owing to this particular method of mounting the 
vibrating wire the length and tension were extremely 
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determinate while dissipative forces were reduced to a 
minimum, with the result that the resonance was cor- 
respondingly sharp, It was found that the maximum 
resonance could be visibly altered by a variation of 1/10 
mm. in a length of 30 cm. or by an alteration of 2 
grammes in a tension of 1 kilogramme. In the course 
of the writer’s researches the instrument just described 
was found to be extremely convenient in frequency de- 
terminations over a range varying from 360 to 1600, with 
an accuracy represented by an error less than one part 
in a thousand. 

MEASUREMENT OF THE AUDIBILITY CHARACTERISTICS 

OF TELEPHONE RECEIVERS. 

Determination of Audibility Current and V oltage.— 
In many applications it is important to know the sensi- 
tiveness of a telephone receiver. This may be defined 
as the minimum electric energy required to give an audi- 
ble sound. The current required to give a just audible 
sound is referred to as the audibility current, while the 
voltage across the terminals is similarly referred to as 
the audibility voltage. It is to be expected that these 
characteristics will depend on several factors other than 
the design of the receiver, such as the sensitiveness of 
hearing of the observer, type of signal under considera- 
tion, existence and nature of extraneous sounds, etc. 
As far as possible a telephone receiver should be tested 
by an observer under the same conditions as those in 
which he will use the instrument in practice. As a re- 
ceiver must in the last analysis serve to detect electrical 
currents by its effect on the ear, it is evident that an 
audibility test is the final measure of the effectiveness of 
the instrument for this purpose. 

Several methods of testing telephone receivers have 
been described by various writers. *,*,®. For details of 
the experimental arrangements, the reader is referred 
to the original papers. One of the methods most com- 
monly used involves shunting the receiver by a non-in- 
ductive resistance until the telephonic current is so far 
reduced that the sound is rendered just audible. It is 
assumed that the current through the receiver may be 
calculated by the usual formule for inductive currents, 
the effective resistance and inductance having been de- 
termined by some such method as that described above. 
In view of the high frequencies involved, special pre 
cautions must be employed in ascertaining that all the re- 
sistance-boxes are of negligible inductance. According 
to Lord Rayleigh,’ resistance boxes of more than 10,000 
ohms should not be employed, owing to the capacity ef- 
fect of the insulation. Even if these conditions are satis- 
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the fact that the effective resistance and self-induction 
of the receiver are measured for currents of a few mil- 


liamperes and may differ considerably from the values 
corresponding to the audibility current—a possiblity first 
pointed out by Austin.? Further difficulties are met with 
in eliminating the direct inductive effect of the alternat- 
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ing current in the various circuits on the coils and dia- 
phragm of the receiver itself, a source of trouble which 
is all the more difficult to eliminate as the receiver is 
more sensitive. 

A simple method of determining the audibility 
characteristics of receivers was devised by the writer in 
the course of telephonic researches, in which the above- 
mentioned difficulties are almost entirely eliminated, The 
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circuit is shown diagrammatically in Fig. 7. A primary 
circuit of self-induction L, resistance R,, and impedance 
Z,, is connected across the terminals of the Vreeland 
oscillator, whose voltage V is measured by an electro- 
static voltmeter. The telephone receiver is connected to 
form part of a secondary circuit of self-induction N, re- 
sistance F,, and impedance Z,, loosely coupled with the 
primary, so that M is small compared to L or N. 

Audibility Voltage-—The telephone receiver is con- 
nected directly across the secondary, whose resistance 
and self-induction are both made small compared to that 
of the receiver itself. A non-inductive resistance R, of 
the order of a megohm is inserted in the primary circuit, 
so that Z,—R, very approximately. (The resistance of 
a graphite pencil-mark along a groove cut into an ebonite 
slab is suitable for the purpose, as having negligible self- 
induction and capacity.) If # be the current in the 
primary, the voltage across the terminals of the receiver 
2nf.M.«% very approximately, while +=—V/Z,—= 
very nearly. Hence we obtain 

CSPOT F Riis cnn Sanne eeesen (4) 

In practice it is convenient to vary the mutual induct- 
ance until the sound in the receiver is just audble, when 
the audibility voltage may be obtained from (4) inde- 
pendently of the electrical characteristics of the receiver, 
if Mf is known experimentally or determined by calcula- 
tion. In the writer’s researches two coaxial coils were 
used, the primary of 341 turns having a resistance of 
1.28 ohms, self-induction .0317 henry and mean radius 
10.7 cm. The secondary consisted of a small coil (300 
turns, 17.4 ohms resistance, .013 henry self-induction, 
3.9 cm. means radius) arranged to slide along a central 
rod so that the mutual induction with respect to the 
primary varied from 2.610 henry to 0.110 henry 
at 35 cm. distance between the coils. From a calibra- 
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tion curve, M could easily be read off in terms of the 
distance between the coils. To avoid direct inductive 
effects, it was found necessary to set up the testing ap- 
paratus at a considerable distance from the Vreeland 
oscillator (about 25 feet) and to bring the current to the 
‘primary through a twin wire cable enclosed in a 
grounded lead sheath. 

Audibility Current.—In view of the fact already 
mentioned that the effective impedance of a telephone 
receiver depends on the value of the measuring cur- 
rent and is uncertain (and probably not determinable ) 
for audibility currents, it is unsafe to determine the lat- 
ter from the audibility voltage. The audibility current 
may be determined independently of the electrical charac- 
teristics by a slight modification of the above apparatus. 
The current in the primary is given by +—V/Z,, while 
the current in the secondary is given by i=2"™f/M+x/Z,,. 
A high non-inductive resistance R, of the order of a 
megohm (as described above) is inserted in the second- 
ary, so that Z.—-R, very approximately, and in these cir- 
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cumstances a relation in which the impedance of the tele- 
phone receiver does not enter as long as it remains of the 
order of a few thousand ohms. As before, M is altered 
until the limit of audibility is reached. In this case it 
may be necessary to make «x fairly large to get an appre- 
ciable current in the high-resistance secondary. To avoid 
the direct inductive action on the receiver it is advisable to 
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connect it through grounded metal sheathed cable and 
determine audibility at a considerable distance from the 
primary coil. 

The electrical and audibilty characteristics of a 
typical wireless telephone receiver tested by the writer 
is given as follows: 

D. C. resistance of two receivers of head-piece in series 
2900 ohms. 

At 1020 cycles: 


Effective resistance ......4970 ohms ) measuring current 
Effective inductance ..... 0.890 henry ; 0.79 10°* amperes. 
Audibility voltage...... 9.010°* volts 
At 500 cycles: 
Audibility voltage......2 38.010 volts 
Effective resistance ...... 4210 ohms ) measuring current 
Effective inductance ..... 1.140 henry | 0.95 10-* amperes. 


ON THE ACOUSTIC OUTPUT AND EFFICIENCY OF TELEPHONE 
RECEIVERS. 


Although it was pointed out many years ago by Abra- 
ham” that the acoustic efficiency of the usual type of tele- 
phone receivers was at most 1/700, little success seems to 
have been made in remedying the poor acoustic perform- 
ance of these instruments. The ability of the telephone 
receiver to detect very small variations of electrical 
energy is due more to the extreme sensitiveness of the 
ear as an organ of perception than to any inherent ex- 
cellence of mechanical or electrical construction. 

The amplitude of motion of a telephone diaphragm 
for an easily audible sound is of the order 10° to 10% 
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centimetre. The detailed study of diaphragm vibrations 
recently carried out by Kennelly and his collaborators 
has furnished the writer of this article with material for 
calculating the acoustic output and efficiency of the cor- 
responding telephone receivers. In a theoretical inves- 
tigation by the writer, which it is hoped to publish short- 
ly, the acoustic radiation from a vibrating diaphragm is 
calculated on the basis of Lord Rayleigh’s theory. The 
diaphragm is supposed to vibrate so that every part of 
its surface is oscillating in the same phase, an assump- 
tion which is legitimate as long as no natural overtones 
are excited. If W is the amplitude of motion of any 
point of the diaphragm, the volume-displacement is de- 
fined by 


V= { was OPE EE eT nT eee OTe (6) 


l’ represents the volume included between the equilibrium 
and extreme positions of the diaphragm. Pro- 
vided the wave-length is large compared to the dimen- 
sions of the diaphragm, the energy radiated per second in 
a large open space is given by 


1 por*V? 
Cees dt) = ———@§£...... .reccccses. (7) 
8 Two 


where p, is the density of the medium, f is the frequency, 
n = 2zxf, while c is the velocity of sound in the medium. 

In a paper by Kennelly and Taylor,‘ explorations 
over the surface of a vibrating telephone receiver were 
carried out and the corresponding current was measured. 
For the details of the measurements reference must be 
made to the original paper. In particular a curve is 
given from which the mean amplitude at various radial 
distances may be obtained in the case of a bi-pole, 87 
ohm, Bell telephone receiver vbirating without the cap 
over the diaphragm. The vibration contours were ob- 
tained at resonance frequency, f = 992 cycles, and show 
marked lack of symmetry owing to the magnetic trac- 
tions being applied over the two poles. A rough calcu- 
lation by quadratures gave for the volume displacement 
V == 3.8~10" cm. Writing py=.00129 and c 3.3 
10* cm./sec. for air at ordinary temperature and pres- 
sure, we obtain 

Re Gti F4.2 99061 £06. 66.5 vie ies cienn ss (8) 

Unfortunately the effective resistance of the receiver 
in question was not given, but the value at resonance for 
one of practically identical construction is quoted as 
R’ = 225 ohms. The current J = .00202 amperes. Hence 
(electrical input) = PR'=9120 10—’ watts = 9120 ergs/sec (9) 
Comparing (8) and (9) we obtain for a rough estimate 
of the acoustic efficiency at resonance the ratio 

PMS kane dinddvdesisenses (10) 

It is to be expected that the acoustic efficiencies at 
frequencies far removed from resonance will be very 
much less than the above value. In Table I of a paper by 
Kennelly and Affel® are given the effective resistances R’ 
and maximum displacements |x| at the centre of a re- 
ceiver diaphragm (with cap in position) for various fre- 
quencies between 429 and 1137 cycles at constant cur- 
rent / = .00204 ampere. As the volume-displacements 
are proportional to || (assuming geometrically similar 
vibration contours over the frequency range) and the 
electrical power-input at constant current is proportional 
to the effective resistance R’, it follows from (7) and (9) 
that the ratio of the efficiency at a given frequency to 
that at resonance is given by the expression 

9 fle PR's 
Bf a ES ae (11) 


























AucustT, 1919 
where the suffix , refers to resonance conditions. Quot- 
ing a few values from Table I of the paper by Kennelly 
and Affel,* we derive the following: 


Taste I. 
Frequency R’ |x] n 
cycles/sec. ohms. cm. nr Remarks. 
429 130 1.8 xX 10-4 .0016 
701 153 1.6 .0075 
804 166 1.9 .0175 Current I=.00204 r.m.s. amperes 
923 193 2.85 .0580 throughout. 
987 254 6.03 .256 
1020.4 224 10.45 1.000 Resonance frequency 1020.4 
1043 151 7.60 .857 
1137 159 0.95 -018 


Keeping in mind that the resonance efficiency as al- 
ready deduced is in the neighborhood of 4/1000, it will 
be deduced from the above table that the efficiency over 
the ordinary range of frequencies is extremely low, 
amounting to only a few parts in a hundred thousand or 
a million. 

It is thus evident that the telephone receiver, con- 
sidered as a means for transforming electrical energy 
into acoustic output, is an extremely inefficient instru- 
ment. It remains for future research to determine the 
location of the energy-losses and to remove their cause if 
possible. According to some experiments by the writer, 
it appears that magnetic hysteresis losses are chiefly con- 
tributory. The depth of penetration of flux variations 
into the permanent magnet due to high frequency tele- 
phonic currents in the coils is very small, amounting per- 
haps to a tenth or hundredth of a millimetre. Unfor- 
tunately it is this flux variation which is effective in 
causing the diaphragm to vibrate, and only a moderate 
degree of improvement can be obtained by reducing 
eddy-currents by lamination. The losses just referred to 
may be reduced to some extent by welding to the per- 
manent magnet spool cores of low-hysteresis iron (such 
as silicon steel or vacuum-distilled iron). Unavoidable 
hysteresis and eddy-current losses are, however, set up 
by the vibration of the diaphragm in the strong mag- 
netic field due to the permanent magnets. 

In a recent paper by Kennelly and Nukiyama,’ it 
is estimated that in the particular telephone receiver 
whose constants are quoted in Table I above, forty per 
cent of the electrical input is delivered at resonance to 
the diaphragm as mechanical output, including internal 
frictions and acoustic delivery. The estimate of acous- 
tic efficiency at resonance calculated in the present paper 
(0.375 per cent) shows that only about one per cent of 
the mechanical power delivered to the diaphragm is con- 
verted into sound, the remainder being dissipated as 
heat by the action of elastic hysteresis, internal air-fric- 
tion and eddy-motion, frictional losses at the clamped 
boundary, etc. The problem of designing diaphragms to 
reduce these losses to a minimum constitutes in the 
writer’s opinion a most important field of research con- 
nected with improvements in the acoustic efficiencies of 
telephone receivers. 

For the intelligible transmission of speech the tele- 
phone receiver must respond without too great variation 
in loudness to a wide range of frequencies; or, in other 
words, resonance must not be too sharp. This requires 
a high degree of damping, involving large energy-losses 
and inevitable low efficiency. 

The case is otherwise when it is required to detect 
small alternating current. As far as possible dissipative 
forces should be reduced to a minimum and the receiver 
should be designed to operate at the resonance frequency 
of the diaphragm. The less the energy-losses and the 
greater the sensitiveness of the instrument and the 
sharper is the resonance of the diaphragm. 

The recent trend of radiotelegraphy in the matter of 
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power. economy and long distance transmission has led to 
a demand for increased sensitiveness in the receiving ap- 
paratus. This has been met by the introduction of cur- 
rent amplifiers of various types, giving magnification 
amounting in some instances to a hundredfold or more. 
The telephone receiver is, however, an essential part of 
the receiving apparatus and any marked improvements 
in its construction leading to higher acoustic efficiencies 
are greatly to be desired. In the reception of radio- 
telegraphic signals involving the detection of periodic 
fluctuations of current considerable gain in sensitiveness 
may be obtained by employing a receiver whose dia- 
phragm is tuned to resonance with the frequency of the 
telephonic current. In a sensitive receiver in which 
energy-losses are reduced to a minimum, the resonance 
will be fairly sharp. In order to meet unavoidable varia- 
tions of spark frequency occurring in practice, a re- 
ceiver having a diaphragm capable of continuous tuning 
over a considerable range of frequencies would enable it 
to be always employed at maximum sensitiveness, an ad- 
vantage which will be realized from an inspection of 
Table I, in which a change of frequency from resonance 
at 1020 to 987 cycles is shown to result in the reduction 
of efficiency to one-fourth of the maximum value. 

It is hoped that the present article will serve to 
direct attention to the need for further research directed 
towards the improvement, in regard to acoustic ef- 
ficiency, of existing forms of telephone receivers, in view 
of their almost universal use in radio-telegraphy and 
other forms of signalling space. 
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A simple cable connector has been in use for some 
time past, in Germany and other European countries. 
It consists merely of a flat metallic tube in which a series 
of notches are made with a special tool, after, the two 
ends of the cable to be joined are properly inserted. 
The contact is said to be perfect, and the grip is such 
that the cable breaks before the connector gives way. 
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Kansas City Merger Complete 

Since July 14 Kansas City’s telephone lines have 
been under the control of the Kansas City Telephone 
Company, a new $15,000,000 corporation. The Kan- 
sas City Home Telephone Company and the South- 
western Bell Telephone Company legally passed out 
of existence with the transfer of all properties of both 
companies in Greater Kansas City to the new com- 
pany. 
The properties of the two companies made a total 
valuation of some $24,000,000. 

The actual physical merger of the two companies 
cannot be completed for some 18 or 20 months, but 
the work already has begun. In the deal which made 
possible the merger it was the Home Company which 
took over the properties of the Bell Company. A. F. 
Adams, president of the old Home Company, is presi- 
dent of the Kansas City Telephone Company. 

The consummation of the merger saved Kansas 
City from paying increased telephone rates, which 
were ordered in force throughout the country by the 
postmaster-general. Increased rates are fixed in the 
merger ordinance but will not be in force until after 
the physical merger is completed. 

The new Kansas City Telephone Company is con- 
sidering the installation of the automatic telephones 
in Kansas City. Whether the old system will be sup- 
planted by the automatic is to be left to the people 
of the city, according to P. H. Hopkins, vice-president 
of the company. 

The company already has taken the matter up 
with Mayor Cowgill, and it will be submitted to the 
civic organizations at once. In the event the pro- 
posed change is as popular as the telephone men ex- 
pect it to be, it would require about two years to make 
the change. New switchboards and a huge quantity of 
new equipment would be required. 

Operators and other employes now used in han- 
dling calls would be shifted to other work, and the 

vking force would not be cut down, Mr. Hopkins 
said. The automatic system, he said, has proved suc- 
cessful everywhere, end it is with a view of bettering 
service under the consolidation to be effected by April, 
1921, that the plan now is being promulgated. 





Operators’ Wages in Wisconsin 

The order recently issued by the Industrial Com- 
mission fixing the minimum wages for women and 
minors over 17 at 22 cents an hour, means an increase 
in telephone rates, at least, this is the judgment of 
those who have looked into the matter. The order 
has naturally aroused a great deal of interest among 
the hundreds of telephone companies of the state that 
employ women largely. The Wisconsin Telephone 
Company says that it means an increase of $500,000 a 
year in Wisconsin to them. As the total of the Inde- 
pendent companies outnumber in female employes of 
the Bell organization, the increased cost of operation 
to these will be a large amount. 

Secretary Witte of the Industrial commission says 
the 22-cent order will effect telephone companies and 
mercantile establishments chiefly. Members of the 


Railroad commission say that while the reaction from 
the minimum wage order has not yet reached the 
commission in applications for increased rates, it will 
doubtless increase the cost of operation largely, espe- 
cially of the smaller companies 

Many, possibly the majority, of these smaller com- 
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panies it appears have not been making a reasonable 
return on their investment during the past five years, 
and the increase in wages will mean either that they 
will have to go out of business, or get authority to in- 
crease their rates to a point where they can meet the 
increased wages. ; 

Some of the chief representatives of the indepen- 
dent companies who have been in Madison during the 
past few days since the 22-cent order was issued, say 
that the increased wage will inevitably result in im- 
proved service. One of these representatives, in speak- 
ing of wage conditions said: “The Independent com- 
panies have been for the past few years, rebuilding 
their lines and renewing their equipment to bring their 
service up to a proper standard. We have realized for 
some time that our next step must be the payment of 
higher wage, if we were to continue to improve. Not 
even the farmers of the remotest country districts are 
willing to accept the imperfect and unsatisfactory serv- 
ice which they got along with a few years ago. They 
demand efficient service, and we have been trying to 
meet that demand. The farmers realize, of course, that 
highclass service with metallic lines cannot be fur- 
nished at the cost of a slipshod grounded line service, 
even if material, labor and equipment did not cost more 
than they did. The truth is, it -is costing substantially 
two and a half times as much to furnish satisfactory 
telephone service now as it did eight or ten years ago 
—meaning by that, a service which farmers and people 
in small centers were willing to put up with eight or 
ten vears ago. 


Cnaiiia Street Traffic 


The right of a telephone company to obstruct 
traffic on the streets of a city was denied by Judge 
Joe Holdren of the Montgomery county, Kansas dis- 
trict court, when he gave judgement against the Mis- 
souri-Kansas Telephone Company in a case where a 
housemover brought suit for damages against the com- 
pany for failing and refusing to move its overhead 
wires so the mover could pass with a house he was 
moving. The telephone company refused to move its 
wires to permit the house to pass until its demand for 
$15 be met to cover cost of moving the wires. This the 
house mover refused to pay and had to leave the house 
standing in the street for several days. Then the 
owner of the house paid the $15 and the plaintiff says 
the amount was deducted from his charges for mov 
ing the house. He then sued the telephone company. 
In the opinion the court held that a telephone com- 
pany had no more right than an individual to obstruct 
traffic on any street. The company will appeal from 
the decison of the district court. 


Whitewash Shorts Line 


Mysterious telephone trouble has caused much 
worry in the trouble department of the Vermilion 
County, Illinois, Telephone Company the past week 
or so. Recently linemen and “trouble shooters,” lo- 
cated the trouble in several instances. Whitewashing 
of basements is the cause assigned. R. C. Rottger, 
general manager of the company, explains that work- 
men in applying the kalsomine pay but little attention 
to telephone wires in the basement. The wet white- 
wash brushes short circuit the wires and put the sys- 
tems out of commission, it is stated. 
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Nebraska Association Open to All 


Dropping the word “Independent” from the title 
of the Nebraska Independent Telephone Association, 
the organization invited members of the Bell Tele- 
phone system to membership in the assiciation at the 
closing session of the annual state convention at Lin- 
coln, July 10. As the Beil people are engaged in the 
same work, it was considered better to unite with them 
as a state organization and therefore wield more influ- 
ence in the telephone affairs of the state. 

Resolutions were adopted by the association re 
questing the postmaster general to allow the com- 
panies more time in which to file claims for compensa- 
tion under federal control, suggesting three weeks 
after the wires are returned to the private owners. The 
postmaster general had already notified the companies 
throughout the country that their claims would have 
to be filed by June 20, last, but many of the smaller 
exchanges did not have their records in shape at that 
time to make out their claims. 

Another resolution contains a recommendation to 
the Nebraska state railway commission to allow the 
state telephone companies to continue their present sery 
ice connection charges, which have been allowed by the 
telephone administration, until the lines are returned to 
private control. 

Resolutions urging the telephone companies through 
out the state to adopt the accounting systems as pre 
scribed by the state railway commission were also 
adopted. 

The session was opened by an address and discus 
sion on the accounting system by U. G. Powell, rate ex 
pert and chief accountant of the state railway commis 
sion. He explained the system which calls for a divi 
of the state into five districts and maintains four men in 
the field all the time to explain the plan to the different 
exchange managers and to oversee the work. He said 
that the commission was having a hard time to introduce 
the system in some localities but it is closing up the com 
panies at a rate of four or five a week. 

\t the close of the business the announcement was 
made by President Warren Pratt that an order was to 
be promulgated this afternoon by the railway com 
mission extending the postmaster’s order which speci 
fies the service connection charges until a hearing can 
be held October 15. 

A lively discussion followed this announcement in 
which the telephone men especially in the small towns 
were urged to keep an exact record of all their expenses 
so that when the hearing is held in October, the telephone 
men will be united and prepared with a strong case to 
lay before the commission 

~ A motion introduced by Bruce Brown of Brady, who 
was one of the leaders of the discussion, was passed, 
creating a committee which would assimilate the mate 
rial and work up a strong case, and also acquaint the 
public with the telephone companies’ claims. 
Officers for the ensuing year were elected as follows: 
President, Warren Pratt of Kearney; Vice-President, 
W. B. Alexander of Scotts Bluff, and Secretary-treasurer, 
LL. Ek. Hurtz of Lincoin. 

Vice-presidents of the six districts were elected 
as follows: (1) George Becker, of Pawnee ( ity; (2) 
\W. J. Richard, of Wisner; (3) J. E. Bagstrom, of 
Wausau; (4) C. H. Wood, of Valparaiso; (5) Bruce 
Brown, of Brady; (6) J. E. Grint, of Sargent. 

Members of the board of directors elected are: 
C. J. Garlow, F. H. Woods, Warren Pratt, P. B. Cum 
mings, Eben D. Warner, M. C. May, Lloyd B. Wilson 
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and E. C. Hunt. H. G. Taylor, of the Nebraska state 
railway commission, spoke in favor of an adequate uni- 
form accounting system for Independent companies 
at the afternoon program of the Nebraska Independent 
Telephone Association Wednesday. 

It was necessary, he stated, that the cost of oper- 
ation be determined before the commission could act 
fairly on the requests of companies to raise rates. In 
addition he believed that it would work to the best 
interests of the companies themselves, enabling them 
to operate with more efficiency. 

The commission, he asserted, was trying to listen 
with a sympathetic ear to all petitions, but he asked 
the members to bear in mind that with increased rates, 
there must follow the very best service. Mr. Taylor 
said that there was an increasing desire of the public 
to have swifter, more certain service. The owner must 
give consideration to the mechanical art of the tele- 
phone industry in order to serve the public adequately. 
The demand of the people for a higher rate of service 
is a situation that telephone men must face. 

“Competition among telephone companies is a 
thing of the past, never to return,” declared Mr. Tay- 
lor. “The need for it has gone, although it has served 
a useful purpose. United service is now the demand 
of the public. This service should be one that would 
satisfy the public in every particular.” 

Following Mr. Taylor’s talk, J. W. Richmond, of 
\Visner, spoke on standardization of equipment. He 
made an appeal for standard service that patrons 
might find available day or night without interruption. 
He contended that it was impossible to give standard 
service without standard equipment. 

The annual banquet of the association was held 
\VWednesday night at the Lincoln Hotel. Thorne 
Browne, secretary of the state railway commission, 
kept the company of over fifty telephone men and their 
wives in good humor despite the discomfort of the 
heat. He related many amusing incidents in connec- 
tion with the supervision of telephone lines. 

The audience was convulsed with laughter when 
he read letters to the commission from patrons ex- 
pounding their troubles with “Hello” girls, Mont- 
gomery Ward telephones and irate neighbors. 

All troubles could be laid at the door of the late 
lamented Mr. Burleson, although he was responsible 
for hardly any of them, he said. 

In closing, Mr. Browne stated that in order for 
the commission to pass on complaints and grant re- 
quests for increase 1n rates, it was necessary to get the 
facts. It was almost impossible for members to obtain 
enough evidence to base a just conclusion on at the 
present time, he explained, in advocating the intro- 
duction of a standard accounting system which would 
eliminate the present method of incomplete data. 


Mountain States Stock Offer 

The American Telephone and Telegraph Com- 
pany has made an offer to the minority shareholders 
of the Mountain States Telephone and Telegraph Com- 
pany for an exchange of stock. American Telephone 
at present owns 70 per cent of the Mountain States 
stock, which pays 7 per cent dividends. It is pro- 
posed to exchange 8 per cent American Telephone 
stock on the basis of $100 par for Mountain States and 
$114.28 for that of the American company. The offer 
expires September 30. 














Minnesota Consolidation Starts 
The work of unifying operation of the Tri-State 
Northwestern telephone systems in Minnesota 


and 
has started. 

It will cost $175,000 to complete the work and ap- 
proximately 25,000 dials of automatic telephones now 


in use will have to be replaced with new ones. Four 
months will be required for the job, the company antic- 
ipating it can change over between 200 to 250 tele 
phones a day 

The change will be made by physical connection of 
wiring and switchboards in the various exchanges of 
the company. 

The old dials of automatic telephones will be re 
placed with a new one just like those now in use, bear 
ing the same finger slots and familiar figures from 0 to 9, 
and, in addition a series of letters. These letters are 
the big thing of the transformation. They represent 
the exchange calls of the Northwestern system. ‘To 
call a Northwestern number on an automatic and the 
exchange is Nicollet, whirl the dial to N, then dial 
numbers as of old and get Northwestern number. 

The Northwestern telephones will not be equipped 
with dials and to get a Tri-State connection call central 
in the old fashioned way and she dials number direct 
to the call 


Welcome Wire Men Home 

Officials of the Chicago Telephone Company took 
a particular interest July 7, in making things pleasant 
for 155 members of the 410th telegraph battalion, who 
arrived in Chicago during the night. The soldiers were 
formerly linemen for the Chicago company. [:xecu 
tives of that organization were to attend the luncheon 
eiven for the soldiers at noon in the Congress Hotel 
and otherwise assist the city in the formal welcome 
As soon as the men are in from Camp Grant they are to 
be offered their jobs with the company again. 

American methods of telephone construction 
caused great astonishment among the French, accord 
ine to the master signal electrician of the battalion, 
William |. Thorp. 

“When we began to string the overhead cables 
for telephone and telegraph wires,” said Thorp, “the 
French stood around in wonder. They thought we were 
putting up water conduits. They had never seen aerial 
he army sent inspectors around to watch 
They finally 


cables before. 
us every day and take notes of our methods. 
decided we knew what we were about and that our system 
was all right. 


“Most of our time was spent in stringing lines 
between Brest and Tours and between Brest and St. 


Nazaire. We also ran lines for the navy from Brest 
to various bases for submarine chasers. In 
operations we had many sailors working with us, most 
of them considerably disgusted at being compelled to 
work under army authorities.” 


those 


Automatic for Norfolk 
The Chesapeake and Potomac Telephone Com 
pany has begun work of replacing the present tele 
phone instruments with those of the new machine 
switching type in Norfolk, Va., according to an an 
nouncement of C. F. Bonney, district manager. 


The machine switching instruments will be fur 
nished all new subscribers and the present subscribers 
wil! be furnished the new type instruments as soon as 
A corps of installers will be put 


the work can be done. 
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to work at once and it is expected that the work can be 
completed by early fall. 

Subseribers are being cautioned by the company’s 
representatives against manipulating the dials of the 
new telephones pending the completion of the machine 
switching central office equipment, as this will interfere 
with the service. Information as to the method of us- 
ing the dialing device attached to the instruments will 
be given before the completion of the new exchange. 


Bell Automatic for Chicago—Later 

The automatic telephone will replace girl opera 
tors just as soon as the Chicago Telephone Company 
can make the change, the announcement made by B. 
I. Sunny, president of the company. | 

“The thing has not actually been voted on by 
the directors,” said Mr. Sunny, “but it probably will 
be in a week or a month. We have been working out 
the plan for a long time, and now it is perfected.” 

The first step will be the moving of the Main, 
Majestic, Central, Franklin and Randolph exchanges, 
the long lines and the toll lines, into the company’s 
new operating building in Washington street near 
Market. As they are brought in they will be installed 
with the automatic equipment. It is estimated that 
only half as many human hands will be required to 
keep the phones in operation under the new system. 

[t is not yet certain that the party lines will be 
automatically hey require more of the 
personal touch than purely business lines, and it may 
be necessary to keep girls in charge of these switch 
boards. But all others will be run mechanically, which, 
Mr. Sunny points out, is faster and more accurate. 

“What will | the 3,500 girls who will 
be out of work when the new system goes into effect?” 
Mr. Sunny was asked. 

“They'll all be married,” was the reply. “At the 
rate our girls are getting married they'll all be gone 
before we gei the automatics installed. And the ones 
who remain in the service will be needed on the auto 
and the party lines.” 
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Telephones for Czecho-Slovakia 

Vladimir .\. Geringer, Trade 
Prague, reports that the Republic of Czechoslovakia 
(comprising Bohemia, Moravia, Silesia, and Slovakia ), 
plans to remodel, enlarge, and reequip its telephone 
system. For this purpose a mission consisting of rep 
resentatives of the Department of Post, Telephone, 
and Telegraph, and experienced engineers will be sent 
to the United States to study and report on the various 
systems, switchboards, apparatus, appliances, etc. 
recommend what in their opinion would best suit the 
conditions in the new republic. 

The United States with its network 
is recognized as positively the best field for such re 
search, the ultimate object of which is to place cor 
tracts for a complete and thorough telephone system, 
providing service not only for the territory of the Re 
public, but alsc taking care of its needs as the leading 
country of Central Europe, through which runs the 
great trunk line of railway connecting Hamburg, 
Prague, Vienna, and Trieste, and where important de 
velopment of waterways and railways is destined to 
take place in uniting the North Sea countries with 
South Poland and the Ukraina, the upper Elbe ( Labe) 
and Oder (Qdra) with the Danube and Czechoslovakia 
with Hungary, Roumania, and Jugoslavia 
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Furopean Telephone Practice 


Translations from the Foreign Press and Communications from European Engineers 


He general rule of organiza 
tion - followed out in the 
telegraph and_ telephone 
service of Alsace-Lorraine was 
the same as that of the rest of 
the empire, for this province, which the French used 
to call “the lost province” was made an imperial terri 


tory or “reichlande” of the German empire. Similar 


to the railroad system, the telephone system was an 
imperial organization and the officials were respon 
sible directly to the chancellor of the old empire. 

There are three important junction centers in this 
district, where most of the telephone and telegraph 
lines terminate and these are Strassburg, Mulhouse 
and Metz. In addition there were numerous secondary 
centers of less population and minor importance, such 
as, Guebweiler, Colmar, Bolwiler, Saarbrucken and 
other similar places. Practically all of the circuits 
used for telephone conversation are of the two-wire 
system but in many cases the old type switchboard 
and individual telephone equipment has not yet been 
replaced by more modern type. In some cases both 
telegraph and telephone messages are sent over the 
same wire and telegrams are in most cases delivered 
Dy telephone 

The personnel of this service in the majority of 
cases was not of the highest calibre and cannot even 
be called of the professional type. Many of the so 
called exchanges were nothing but agencies, in stores 
and offices, where telephone eqiupment was installed 
and the agent either received no additional compensa 
tion at all, looking towards the advertisement he re 
ceived from having a telephone in his place of busi 
ness for compensation, or else he received only a no 


Oo 
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minal fee for his trouble. The centers at Strassburg, 
Mulhouse and Metz of course were under the super 
vision of trained superintendents, called directors 

\t Strassburg the Baudot telegraph system was 
employed for communication with Paris and_ the 
Hughes svstem for telegraphic communication with 
Mulhouse, Colmar and Metz. The German Siemens 
system was used for communication with Frankfort, 
Mannheim and other German cities. A portion of th 
wire system was used for simultaneous exploitation 
for both telegraph and telephone work. 

Fach exchange fixed its own time of employment 
lhe only ones that were more restricted in. their 
choice of working hours were the larger exchanges 
ind offices where service lasted from & o'clock in the 
morning to & o'clock at night In the central ex 
changes at Strassburg, Colman and Mulhouse, to be 
sure, the service was uninterrupted dav and night. 
These two classes were called first and second class 
the former giving uninterruped service and the latter 
service during the period between 8 a. m. and & p. m 
+1 


\s for the exchanges of. the third class they were 


open from 8 o'clock in the morning to about 6 o'clock 


in the afternoon But telegrams could be sent even 
from these third-rate stations, provided an employee 
was present to receive them. ‘There was no obliga 


t10n. howe er. upon the othcial to be present at hours 
outside of the official time 
During the night telegraph service was practically 
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Telegraph and Telephone in The telegraph operator or some 
Alsace-Lorraine official familiar with the service 


restricted to accident and very ur- 
gent telegrams of a similar nature. 


must live in the office, which is 
commonly in the home of the official in question and 
must be ready at all times of the night to answer a 
call in case of fire or answer a call for a doctor or 
similar unexpected happenings. 

In an office of average importance, which would be 
in the larger cities only, there was found the follow- 
ing personnel: 1 postdirektor (usually a telegrapher) ; 
1 or 2 obersekretare (1 for telegraph, 1 for telephone 
service); 3 or 4 telegraphensekretare; 10 assistants, 
and 40 operators. For the upkeep and repairs of the 
lines there were 5 or 6 line inspectors and 2 gangs of 
repairmen, one for the cities and 1 for the rural dis- 
tricts 

Distribution of telegrams was made by bicycle 
messengers, who were paid by the number of messages 
carried to the various houses. Their machines were 
the property of the administration. There was also 
a statf of electricians and mechanics, whose main sta- 
tion was at Strassburg, from which city they were 
sent out over the various routes. 


The telephone service at Strassburg was carried 
on with the aid of several Mix and Genetz multiple 
switchboards| equipped to serve about 5,000 sub- 
scribers and having 26 switchboards for service to rural 
districts, to suburbs and to more distant cities. Dur- 
ing the war the German government had started to re- 
place the rather antiquated system by more modern 
systems and this will be completed by the French 
government. At Colmar the multiple switchboard is 
equipped for 1,260 subscribers, using the common bat- 
tery system. At Mulhouse the service is equipped 
for 1,260 subscribers. Most of the equipment is not 
of very modern type and it is hard to see how the 
krench government can help out the Alsace-Lorraine 
people in their service with new equipment, as the 
system naturally is of German make, like Deutsche 
Telephonewerke, Siemens and Halske and others. Re- 
construction would mean either scrapping of all this 
material, which is rather too expensive, even with the 
fact in mind that the equipment is old, or else dealing 
with the original makers to carry on repairs. 

Telephone service was regulated as far as sub- 
scribers are concerned by the law of December 10, 
1899. A subscriber could take service at the rate of 
number of calls made, paying a tax of 5 pfennings per 
conversation, but he must guarantee a certain min- 
imum per vear of from $5.00 to $10.00. In addition 
he pays a basic payment for service, graduated as 
follows: 


Less than 1,000 subscribers in an exchange............$15.00 
1,000 to 5,000 subscribers in an exchange. +) hae 
5,000 to 20,000 subscribers in an exchange............. 22.00 
Beyond 20,000 subscribers in an exchange........ 25.00 


This system is made to benefit the small sub 
scriber and the merchant who does not have much 
telephone traffic. For subscribers with larger and 
heavier service the following rates are used; 
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50 to 100 subscribers...... ibe! tt Oe p< eae ee 25.00 Up to See ee Pee eee re $0.06 
100 to SOO ee reer eee NE ee ne ee 325. ee 
200 to oe... SE ae ee ee ee oo Sp ee a ee ee ee ; ce Sores i en 
500 to 1,000 subscribers..... hoe oat ae eae 37.50 Up to 1,000 km.. GR OR OE a ee 
rs.  MUUNRNEDOTS. §. cs ose <encwo we cecccveccsuc 40.00 Bevond 1,000 km L oaete cit Suda a eer eee ede taes 1.00 
ee a ee . 42.50 ee ; , : 
PCW I PIISCTENOTS. oo os ce ce ccc cee cence 45.00 Phe application of this and other rates for ser 


Conversations with suburban centers and other 
more distant cities are taxed at the rate of 5 cents per 
25 km. (15 miles). Beyond this radius the charges 
are as follows: 


ice has been frequently made the subject of confer 
ences between the postal authorities and the repre 
sentatives of different civic bodies and Chambers of 
Commerce.—.dunales des Telegraphes et Telephones 


Investigation and Examination of Telephone Cables 


WING to the ever increasing expansion of the 

network of telephone cables in large cities, an 
exact knowledge of the efficiency and capacity of the 
lines is very essential. This knowledge must include 
both the cables that connect the subscribers with the 
exchange and those that connect the _ trunks _be- 
tween the various exchanges. Here we must consider 
not only the specific damping effect of the various type 
of cables but also their characteristic, as the relation 
of the characteristics of the various cable types to one 
another as also the relation to the characteristics of the 
various individual subscriber lines is of importance. 
Specific damping B and characteristic Z of the lines 
can be computed from the electric constants, from the 
line resistance R, from the capacity C, the self induc- 
tion L and the leakage “1, as follows: 


y=B+ri=V(R+iI0L) (A+ioC) 
R + Lw L 
and Z 
ai A Law ( 


In these equations, we have: »—22n for the 
frequency; » for the number of periods; i for the factor 
of the various complex magnitudes; Y for the constant 
of propagation and X for constant of wave length. More 
over the electrical constants can be determined by well 
known equation and tested by tests made at the cable 
factories before accepting the cables as coming up to 
specifications. In practice these cables are, however, ex- 
posed to different kind of service from that computed in 
theory and it is necessary to carry out special test 
measurement to see how near the cables bear up in ac 
tual practice to computed values. 

The specific damping B of the cables can be deter 
mined by observation of the effective current values at 
the beginning and at the end of the line, using the equa 


tion Ja ] Ja 
= Le” ox B= 2.3026 log 2 
Je ‘ Je 


length of the line in kilometers. For measurements hot 
wire instruments can be used, applying the methods of 
Kennelly, Gati, Cohen-Shepherd, or else dynamometers or 
potentiometers after the method of Abraham-Devaux 
Charbonnel and Drysdale-Tinsley can be used. The same 
result can be obtained by taking oscillographic measure 
ments of the alternating currents sent into the telephone 
lines at their beginning and end. But aside from the 
fact that the above equations are good only for compara 
tively long lines, whose 8/ surpasses the value 2 all these 
methods have one fundamental error. The hot-wire in- 
struments, dynamometers and potentiometers naturally 
measure the total average efficiency, which depends not 
only on the fundamental period of the alternating current 
just sent through the telephone line, but also on all over 
tones contained in the alternating current whose strength 
in the individual case is not known. In consequence of 
the great dependence of the damping effect on the fre 


quency, this circumstance is quite important for the ac 
curacy of the measurements. When using the oscillo 
graph the results are influenced unfavorably by the vibra 
tions and the inertia of the oscillograph loop, so that no 
very accurate results can be obtained by this method. 
Calibrating instruments that permit the observer to test 
the strength of sound transmitted by these cables is also 








only an approximate method of determining the Bl in 
fairly long cables. Approximately the most accurate re 
sults are obtained by the measurement of the short-cir 
cuit and no-load resistance of the lines, using a zero 
method, in which the voltage of the alternating current to 
be measured is eliminated by a voltage of a current with 
the same frequency. We can compute from the values 
of the short circuit resistance (’, and the no-load resist 
ance (7, by means of the equation: 


1 Us 
) NU, 
Baxi log nat 
?] ‘ 
= ] Ux 
NU, 
\ (Rk 7 lw J.) (A + twC) 














THR, 











— 





Aucust, 1919 


not only the specific damping £ but also the characteristic 
Z owing to the relation: 


- i ad lo — , 
zoe [tte ORT 


Indeed in the cases of homogeneous lines of not too 
great length we can compute from Z and y the effective 
values of the electric line constants Rk, L, C and A, since 
we have the equations: RK +ioLlL=Z.y 


A+ioC= 7 
a 

To measure the short-circuit resistance and the no- 
load resistance we can use any Wheatstone alternating 
current bridge or else the Franke machine, which was 
used almost exclusively in the tests here described. 

This machine can be used to great advantage for 
making alternating current measurements and is espe- 
cially useful for the determination of the damping effect 
of both homogeneous as also of composite lines. The 
machine, shown in Fig. 1, is an alternating current gene- 

Fig. 1 Section and View of Francke Machin 
rator driven bv a direct current motor M, having 
a rotating periodic magnetic field (B, and B,). Into 
this field extend two fixed electrically independent arma 
tures G, and G,. We have, so to speak, two axial-coupled, 
synchronous-running motors. The a.c. used for sending 
into the telephone line is generated in the winding of the 
lower armature G.; the a.c. used for compensation of the 
voltage to be measured is generated in the winding of the 
upper armature G,. The rotor consists of two wrought 
iron hollow cylinders C and C,, which are joined by the 
bronze rings B, and B,. The ring-shaped hollow space 
between the hollow cylinders is filled by a solenoid. The 
exciter current flowing through this magneties the 
wrought-iron pole rings F,, R., R’,, Rk’, which are at 
tached to the front surface of the cylinders. Both outer 
and inner pole rings have the same number of teeth. 
The magnetic field which results between the pole rings 
is not homogeneous. It is greatest between the opposite 
teeth and decreases so that it is smallest at the greatest air 
gap between the teeth gaps. The fixed armature rings 
G, and G. which extend into this rotating periodic mag 
netic field are made of insulating material and are pro 
vided with twice as many slots as the pole rings have 
teeth. The slots hold the zig-zag armature winding. The 
magnetic lines of force are cut only by those portions 
of the winding lving in the slots. Owing to the oppo 
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site direction of twe winding sections of neighboring slots 
the effect of the constant magnetic field is eliminated and 
only the periodic magnetic field induces an electromotive 
force in the armature windings, whose number of vibra 
tions is greater than the number of revolutions of the 
rotor by as great a number as the number of teeth in the 
pole rings 

In order to bring the e.m.f. of the one armature to 
iny traction of that of the other armature, the armatures 
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are provided with different numbers of windings. The 
upper armature G, joined with the axis by the bronze 
section D, can be displaced by a micrometer screw in the 
direction of the axis, so that the armature winding can 
be withdrawn more or less out of the magnetic field. The 
result is that the amplitude of the e.m.f. produced in the 
armature windings is decreased more or less at various 
times. There is no method of rotating this armature 
about the axis. 

The lower armature G, however, is connected with 
the axis by the bronze section D, in such a way, that it 
is immovable in the direction of the axis of the rotor, but 
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can be rotated about the axis by a measurable angle. 
For this purpose the sector of a geared wheel is fastened 
to the above-mentioned bronze piece, into the teeth of 
which there meshes an endless screw. Fig. 2 shows the 
pole rings and the armature with the endless screw just 
described. By using this screw the e.m.f. of this armature 
1emains unchanged and only its phase is changed as re- 
lated to that of the upper armature. In addition to the 
machine there is a switchboard stand containing the high- 
tension current resistances, the switches, safety fuses 
and the measuring instruments to drive and excite the a.c. 
generator. The whole measuring instrument is easily 
transported and can be set up in a short time. For 
current either d.c. of 110 to 220 volts or storage bat- 
teries can be used. 

Process of Measuring with This Machine: When 
measuring phantom resistances of telephone lines with 
this machine the following proceedure is followed. In 
Fig. 3 let G, and G, be the two armatures, G, with chang- 
ing amplitude, G, with changing phase. Let L, and L, 
be the two branches of the line to be measured. Now two 
equal resistances I]’, and I1’, are connected to the initial 
points 4 and A’ of the two-line branches. Resistances 
of 5,000 to 10,000 ohms are sufficient for most measure- 
ments, only when testing Pupinied lines must greater re- 
sistance be used. 

Since the magnitude of the drop of tension between 
A and A’, in other words the value of the phantom re- 
sistance at the beginning of the line, is measured at the 
resistance /1’,, the latter must be free from all inductions. 
The other armature coil G, is connected to the two other 
end points B and B’ of these resistances. The a.c. gene- 
rated in this armature coil will then flow over the resist- 
ance /1’, and II’, and into the line to be tested. The 
lines leading to the second armature G, are connected 
to the beginning points of line .4 and A’, into whose 
circuit a telephone is connected. By changing the cur- 
rent amplitudes and the phase, the telephone connected 
into the circuit is brought into the closed circuit and the 
c.m.f. generated in the armature G, is now equal to the 
voltage drop between A and 4’. 

\Vhen adjusting the two armatures several tests must 
be made. First various winding of the two armatures 
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are placed into the circuit, until the weakest tone is au- 
dible in the telephone. Hereupon the micrometer screw 
of armature G, is manipulated to weaken or strengthen 
the amplitude of the a.c. produced in the same. Like- 
wise the phase of the current sent by the armature G, 
into the line is changed, until the fundamental tone of the 
alternating current used for measurement is not audible 
any more. The phase position of the two armatures 1: 
noted; let it correspond to the angle. After this, there 
must be more changes of the e.m.f of the two arma 
tures. As the e.m.f produced in the armature G, cor- 
responds to the voltage drop between A and 4’, both as 
to phase and magnitude, we obtain the values of the 
phantom resistance to be determined, if we find the resist 
ance corresponding to this voltage drop, and if we find 
out at the same time, what change of phase exists between 
the e.m.f. produced in armature G, and the a.c. sent by 
armature G, into the one branch of the telephone line. 
Of the two connections leading to armature G, we con 
nect one to the end of resistance Jl’, which means 4A, 
while the second is displaced along the resistance II’,. 
The armature G, still sends the same current as during 
the first adjustment of the line. By changing the re- 
sistance placed between the two connections leading to 
the armature G, and by changing the phase of the a.c. 
sent by armature G, into the line, the telephone is silenced 
Now the phase position of armature G, is noted, which 
might correspond to the angle G,. When the telephone 
is silenced the armature G, is currentless and the e.m.f. 
produced in it corresponds according to phase and _ to 
magnitude to the voltage drop along the resistance II’’,. 
The magnitude of this resistance and also the change of 
phase (G, and G,) of e.m.f. in the armature G, needed 
for silencing the telephone can now be read off. The 
phantom resistance between .4 and 4’ is then equal to 
W”,e (G, and G.)i. 

Accordingly as the line tested is short circuited or 
insulated at the end we obtain either U, or U,;. In the 
following tests the method just described was used, al 
though there is a second method which can be employed 
witht similar results. 

Tests of Subscribers’ Cables: 
the Austrian department of telephones and_ telegraphs 
used telephone cables with copper conductors of 0.9 mm. 
diameter and loose-paper insulation for their city cable 
systems. The cables were used either only with bare 
copper sheath or else in the shape of lead-covered ca 
bles reinforced with iron-wire spirals wound about them 
or reinforced with iron bands. The former cables were 
used in cable conduits, the latter were laid into the cable 
trenches without the use of conduits, hence the stranger 


Up to the year 1912 


armament. 

These cables gave good results. 
a comparatively cheap and fairly efficient type. 
ternal diameter was 64 mm. over all and the lead cable 
Consequently they 


They represented 
The ex 


contained 270 pairs of conductors. 
used very little room for a comparatively large number 
of conductors. But with the growth of various cities 
telephone engineers had to use cables with a much greater 
number of conductors, whose diameter was smaller than 
the ones used in the older cables. The available space 
for running telephone cables underground is also getting 
sparser, especially in congested or busy sections of the 
city. As a rule such sections contain cable conduits of 
certain diameter and these conduits allow cables of a 
definite type only. Cables of larger diameter can hardly 


be drawn through these conduits, without necessitating 
extensive changes connected with great costs. 


The only 
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remedy is to reduce the diameter of the individual con 
ductors and to increase the number of strands in a cable. 
Petrograd and Stockholm at the beginning of the war 
even went down to copper conductors of 0.4 and 0.5 mm. 
The effectiveness of conversation is of course reduced 
quite a little in conductors of such small diameter, but 
as these cables as a rule run only a short distance, the 
disadvantage is not as great as one might think. The 
Austrian cities like Vienna, Prague, Budapest and others 
use 0.6 mm. copper strands in telephone cables that run 
no longer than 2 km. between the exchange and the sub 
scribers, giving them loose paper insulation. The in 
crease of copper strands by this method is about 30 per 
cent and a cable whose outside diameter is 64 mm. has 
360 pairs of conductors. 

With the low diameter of 0.6 and O.8 mm. for the 
copper conductors we cannot expect theoretically a 
greater increase of the copper resistance with the fre 
quency. With the usual subscriber cable we obtain the 
same values for the copper resistance at the frequency 
of 3000 as at that for 7000. At the frequency 5000 
we get somewhat lower values for the copper resistance. 
ihe self induction of the cable can be computed from the 
equation : 

2d ] 
L 10 -*.4 (log nat. ! 
r 4 


2d represents the distance between the axes of 


- henry 


in which 
the two copper conductors of the double line and r the 
radius of the copper conductor. From the cross section 
of the 120 to 270 pair ordinary subscribers’ cables we 
can compute that each donble conductor in them takes 
rom this the distance 2d = 1.8 
0.4 we have 
line per km 


up 10 sq. mm. space. 
niin If we substitute this value and r. 
for che self induction of double 
1 =-0.7 . 10° henry. 

To compute the capacity of a double line in a cable 
containing numerous copper Strands we can use the equa 


each 


tion: 


= 10 farad. 
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10 r 10 2d 


in which we must substitute 1.6 in case of paper insulated 
cables for the e. The other letters have the usual mean 
ing. If we substitute 2d L.& and r = 0.4 we obtain for 
the capacity of the double line of an ordinary telephone 
cable 

farad. 


" 0037 . 10° 


If the specific damping, the effective copper resist 
ince, the self induction and the capacity per km. cable 
are known, we can also determine the leakage to some ex 
tent. These values however cannot be obtained very 
accurately, as with cables of very thin conductors the 
leakage has too small an influence on the magnitude of 
the damping 

Of great importance for the telephone engineer is 
the observation of the damping effect shown by the ca 
Great attention should be paid to the effect of 
The spe 


bles. 
cables with very thin conductors om damping. 
cific damping 8 for such cables is greater by about 70 
per cent than that of cables with conductors of 0.9 mm. 
conductor strength. To show clearly what effect the use 
of too thin conductor cables has upon the efficiency of 
conversation, we will compare the damping effect of the 
ordinary 0.8 mm. cable and that of the thin conductor 
cable with the damping effect of an open air 5 mm. 
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bronze line such as is used for long distance telephone 
service. The specific damping of such a line is about 
0.0019 or 0.0020 at the most. The damping of 1 
km. subscriber’s cable is equal to the damping of 40 km. 
open air line of 5 mm. bronze wire and the damping of 
1 km. of the thin copper-strand cable is equal to the 
damping of 61 km. of this type of bronze line. Now it 
might very well happen that in a long distance conversa 
tion the two subscribers are connected with their relative 
exchanges by 2 km. thin-wire cable each and the damp- 
ing effect of these 4 km. cable would be equal in volume 
to that of 564 km. of 5 mm. bronze wire. This means 
that clearness of conversation is sacrificed by such a 
distance through the use of this type of cable. 

Tables 1 and 2 give the various qualities of the ca 
bles measured, also the electrical properties per km. 
double conductor line. —Elektrotechnik u. Maschinenbau 


A New Primary Call 


M BELLINI has constructed a new cell with lead 
eamalgam and carbon for electrodes and a mixture 
of nitric and sulphuric acid as electrolyte. The amal 
gam electrode is obtained by mixing 9 parts by weight 
of molten lead wtih 1 part of mercury. The electrolyte 
is made by mixing 1 liter water witht 80 ccm. sulphuric 
acid (66°Be) and 120 cem. nitric acid (36° Be). 
During current white flakes drop to 
the bottom, consist of lead sulphate, mer 
curic sulphate and tiny globules of mercury. At the 
carbon anode gas is liberated, whose analysis gave 91.7 
per cent nitrogen, 2.9 per cent nitric oxide and carbon 
dioxide and 5.4 per cent oxygen. The e.m.f. is about 
1.25 volt: it drops gradually, falling very rapidly, how- 
ever, when the electrolyte becomes exhausted. By adding 
a mixture of sulphuric and nitric acid the element is re 
invigorated. When not discharging, the element uses up 
verv little amalgam, provided the latter is free of other 


passing of 
which 


metals. 

\n element made up of 4 carbon plates and 3 amal 
gam plates (total area of the plates 900 sq. cm.), which 
was filled with 2.6 liter electrolyte had an internal re 
sistance of 0.0220, if it was discharged with 5 amperes. 
\fter giving off 112.5 ampere hours more acid was added 
he disadvantage of the element is to be found in the 
comparatively low voltage, the evolution of dangerous 
nitrous gases and the use of expensive nitric acid as de 
polariser.—Flektrotechnische Zeitschrift. 


Generates Current with Crystals 

By shaking an ounce of Rochelle salt crystals 1t 
is now possible to generate a current of sufficient ve 
locity to a sound through the telephone, accord 
ine to an announcement recently made before the 
Syracuse section of the American Chemical Society, 
by \. M. Nicolson, of the Western Electric Company. 

This development is due to what is defined as 
piezo electricity. The term “piezo” is derived from 
the Greek, and signifies “pressure.” It was first used 
by the French scientists, J. P. and P. Currie, although 
the gencral effect was described nearly a century ago, 
and the similar pyro-electric current was understood 
in a general way by the ancient philosophers. 


Carry 


Mr. Nicolson, in a recent experiment before the 
New York Electric Society, was able to supply a 
current of sufficient velocity to carry the sound of a 
phonograph through many circuits to 160 telephone 
receivers distributed among the audience. He had 
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learned to thus utilize the properties of the salt in 
connection with his work in the research department 
of the company with which he is connected. His 
experiments began shortly after the United States en- 
tered the war, and were conducted for the purpose 
of improving the telephone. Comparatively few de- 
tails were given concerning them, however, because 
the Navy Department did not wish discoveries of this 
nature made public during hostilities. 

“A crystal of the chemical may be mounted in 
a suitable holder into which a phonograph needle is 
inserted,” stated Mr. Nicolson. “If it be held in the 
hand over a moving phonograph record, the vibrations 
from the music or speech that are imparted to it 
through the needle will generate sufficient electricity 
to operate a large number of receivers connected in 
Thus about twenty-five people may ‘listen in’ 
to the changes which are in progress in a single 
crystal. 

“If instead of a phonograph record, ordinary 
speech be applied to a crystal, which is placed within 
a suitable box, the sound may be imparted to a larger 
number of receivers. 

“A crystal may be operated as a receiver and 
speech may be heard several feet away, if a micro- 
phone transmitter is employed at the sending end to 
magnify the sound. 

“If the vibrations imparted to a crystal transmit- 
ter are passed through an amplifier, then correspend- 
ingly loud effects are to be produced by the crystal 
receiver. 

experimental work is being carried on with many 
other mineral substances, although so far the Rochelle 
salt battery has given the best results. 

There may vet be crystalline music, for Mr. Nicol- 
son, to add to the entertainment of his audience, 
caused the overture of “William Tell” to be played 
and then transmitted over the wire by the new device. 


series. 


Southern Bell Helps Farmers 

A series of demonstrations of the use of dynamite 
in blowing stumps out of cut-over lands to put them 
in shape for intensive farming was arranged by the 
commercial research and economics department of the 
Southern Bell Telephone Company last June. 

The first demonstration was given in Atlanta on 
June 7, the second in Augusta on June 14, and the 
third in Savannah on June 20. For the Atlanta dem- 
onstration there was selected a piece of typical stump 
land on the Roswell road north of the city. 

|. Epps Brown, president of the Southern Bell 
Telephone Company, is very much interested in the 
industriai and agricultural development of the south. 
The company maintains a department devoted espe- 
cially to this work. Chauncey Smith, a deep student 
f economic questions, is head of the department, with 
a corps of able associates. 

The demonstrations of the use of explosives in 
removing stumps out of cut-over land were arranged 
by L. C. Jennings, of the commercial research and 
economics department of the Southern Bell, in co- 
operation with E. I. du Pont de Nemours & Co. and 
the International Harvester Company. 

Mr. Jennings made arrangements with C. J. Perry, 
manager of the big Birmingham branch of the du Pont 
Company, to furnish the explosives and an expert 
man to give the demonstration. He arranged with J. 
B. McCutcheon, manager of the Atlanta branch of the 
International Harvester Company, to furnish the har- 
rows and tractor plows for the demonstration. 








VERY simple way of produc- 
A ing a note in an ordinary tele- 

phone receiver is to pass a current through the 
receiver and to interrupt it at the required frequency. 
It is obvious that a note at the frequency of the inter 
rupter will be heard in the telephone as long as the 
key is depressed. Such a system has many advan 
tages, but at the same time it has at least one very 
great disadvantage, namely, that an exceedingly mi 
nute current will give an audible signal. 

The vibrator system had so far been used in the 
wiring, as the sets were robust and required but little 
power. But this system suffers from interference, the 
signals can be read at immense distances from the line, 
and it is impossible to superpose the system on tele 
phone lines. 

In order to produce something more suitable than 
the vibratory system it was necessary to retain as 
many of the good points as possible, at the same time 
6ubstituting something less troublesome than the vi 
bratory current. The solution appeared to be the 
provision on the line of a direct current as in ordinary 
single-current Morse, but of as low a value as possible 

-at the same time converting the energy thus trans 
mitted into vibrating or pulsating current at the distant 
ends-—and further, such vibrating or pulsating currents 
had essentially to be closely confined to the distant end 
and prevented from surging back along the line. 

Fig. 1 shows the first method used. ‘This was 
found to be satisfactory, but before proceeding to de 
scribe its action let us consider Fig. 2, which provides 
a better arrangement and is essentially the circuit 
adopte d. 

K,, K., K, are condensers each of 1 microfarad. CH,, 
CH, are choke coils of large impedance, each about 2.4 
henries and 750 ohms resistance. The chopper is an elec 
trically-driven vibrating interrupter fitted with two con 
tacts, one of which is used to drive it, the other to inter 


ia 


L 


To 





Chopper 


p i 





Cee sae 


Fig. 


rupt. The chopper or buzzer can be adjusted to any 
frequency between 300 and 600 or 700. 

The receiving circuit is shown in Fig. 2. Now, if a 
steady E.M.I. is applied between the line and the earth, 
and the circuit is closed at Y, a steady current will flow 
through the choke coils, contact 2, and receiver. If the 
circuit is broken at X, the current cannot flow through 
the receiver, but will flow into and charge the condensers. 
When the circuit is again closed at X the condensers par 
tially discharge through the receiver R. 

When the interrupter X is working we therefore 
get an intermittent current in the telephone receiver, 
giving an audible note, while (if the choke coils and con- 
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densers are suitable), the line 
current alternately flows through 
the receiver and into the condensers, and remains 
practically constant and continuous in the line. The re 
sult is that the dots and dashes sent by the single-current 
Morse key at the far end are received as short or long 
notes in the telephone receiver at the receiving end, while 
the current in the line is of much the same nature as 








Fig 


that sent by an ordinary single-current Morse set, except 
that it is very much smaller, as readable signals can be 
obtained with about 14 micro-ampere. In practice a main 
battery of one dry cell is used. 

The signals are much clearer than those from the 
buzzer,” as the commencement and end of a signal do 
not depend on the starting and stopping of a vibrating 
armature; hence the rate of working is higher than with 
a buzzer—always assuming that the operator is_ sufh- 
ciently skilled. 

The arrangement of choking coils and condensers not 
only prevents any appreciable variation in the line cur 
rent, but also prevents any vibrating currents (such as 
are produced by induction from other circuits, by a buzzer 
on the line, or from a telephone), from passing through 
the operator’s head telephones. All such currents pass 
through the condenser A,. Should any vibrating current 
make its way through CH, it will then take the path to 
earth through A. rather than through the high induction 
CH,; thus the telephones are doubly protected from in 
duced currents or from telephone currents passing over 
the same line. 


When the sending battery is connected as shown in 
Fig. 4 the current can only rise in the line comparatively 
slowly, owing to the effect of the capacity of the con- 
densers and the self-induction of the choke coils. The 
object of this retardation of the rise of current is to pre 
vent clicks being heard in a telephone receiver inserted 
in the line. This has a twofold object :- 

(a) To prevent the possibility of Morse messages 
being read from these clicks. 

(>) To prevent the clicks interfering with telephony 
carried on over the line simultaneously with Morse sig 
naling. 

[t will be neticed that the Fullerphone is not a polar 
ized instrument, and that the direction of the received 
current does not affect the signals. The arrangement of 
chokes and condensers acts also in the other direction, 
thus ensuring that the vibrating currents in the circuit 
K.2R are confined to this circuit and cannot surge back 
into the line. 

It is apparent that a telephone can be added on the 
same line without any interference between the Fuller- 
phone and the telephone as far as speech is concerned, 
and in the latest army instrument a telephone has been 
incorporated. Clearly if a separate telephone instrument 
is used it must be joined up in series with the Fuller 
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phone. Fig. 4 shows how the Fullerphone may be, and 
is in fact, superposed over telephone pairs in the usual 
way. The bridging coils may be of very high resistance 
and large impedance, and the telephony is therefore quite 
unaffected. 

Calling Arrangements with Fullerphone.—For the 
\rmy instruments for field use an arrangement has been 
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made to send a strong buzzing current to the line for 
purposes of calling attention. _The interrupter buzzer is 
used for this purpose, and its ordinary battery is rein- 
forced by two additional cells, making three in all. This 
call is considerably louder than the Fullerphone signals 
if the line is comparatively short and in reasonable con- 
dition, but if the line is of very high resistance or capacity 
the Fullerphone signals will be louder than the buzzer 
signals. 














It must be remembered that the buzzing call has all 
the disadvantages of the buzzer, and, consequently, must 
never be used near the front line for sending any call 
or signal which it is important that the enemy should not 
overhear 

DISTURBANCE DUE TO EARTH CURRENTS OR LEAKAGE 

Difficulties in working the Fullerphone are almost 
invariably due to small currents being picked up by the 
line either by the earths, by earth faults. or by leakage 
from Morse circuits. The currents to cause this dis- 
turbance must be of a steady nature, or of a very low 
frequency. 

An earth current on the line causes a continuous 
hum in the Fullerphone receiver when the local inter 
rupter is running. If the earth current is in the opposite 
direction to the signalling current sent out by the send 
ing station, the signal received when the sending key is 
depressed will be that due to the difference between the 
sending and earth currents, while the sound when the 
key is not depressed will be that due to the earth cur 
rent only 

The disturbance due to steady earth currents in a di 
rection opposite to that of the signalling current can al 
wavs be reduced (in most cases sufficiently to work the 
line), by reversing line and earth at the sending end, thus 
bringing both currents in the same direction. A good 
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earth is not required for the Fullerphone and may even 


ve a disadvantage 
y earth current either 

from a leak or from the earths can always be eliminated 
by the insertion of a potentiometer in the line at the re 
ceiving end, and such a potentiometer forms a compo 
nent part of the service instrument. 

The original paper includes a number of diagrams 
showing the various circuits of the instrument as now 
built up. 


The disturbance from a steady 
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We have so far considered the instrument almost en- 
tirely from the military point of view, and before pro- 
ceeding to uses in a wider field it may be as well to con- 
sider certain tests, etc. The first essential was that the 
system should be non-inductive. The fact that no sound 
is heard in a telephone receiver inserted in the line is 
itself practically conclusive. 

Fig. 5, which is a reproduction of oscillograms 
kindly made by the research department of the G.P.O., 
affords further proof. 

Exhaustive tests have been made to ascertain 
whether the system using a single wire and earth return 

is safe from the possibility of being overheard by 
enemy listening-sets. It was found that under ideal con- 
ditions for the listening-set, and using the best listening- 
set that we could devise for the special purpose, the mes- 
sages were safe from overhearing at a distance of 100 
vards from the line. It should be noted also that these 
ideal conditions would never obtain in practice in the 
held. 

fesis show that the minimum working current is 
less than !4 micro-ampere: This indicates that the sys- 
tem wil work over lines of immense conductivity resist- 
ance and very poor insulation. In practice we have often 
worked earthly lines of which the conductivity resistance 
was far greater than the total insulation resistance. On 
another occasion a trial was made in wet weather of a 


Receiver (Normal voltage) 


Line (Normal voltage) 





Fig. 5. 


line consisting of bare copper wire lying on the ground 
and an earth return. The line was workable, but with 
difficulty. 
APPLICATION OF FULLERPHONE TO CIVIL TELEGRAPHY 

From experiments and trials recently made it has 
been established that the Fullerphone can replace Morse 
sounder sets on any handworked line. The advantages 
to be expected include the following: 


(a) Great saving of battery power. 

(b) Simplicity of wiring and manipulation of in- 
<truments. . 

(c) Very long distances can be covered without 


translation or relaying. 

(d) Maintenance of lines can be reduced to a mini- 
MN. 

(ce) Lines may be of very high resistance—strength 
would probably become the ruling factor rather than con- 
ductivity. 

(f) 


foliage, etc., 


Lines may be very leaky and contacts with 
are of slight importance. 

(g) No disturbance whatever is caused to neigh- 
boring or parallel telephone circuits, and no disturbance 
need be feared to telephone circuits when Fullerphone 
is superposed. 

(h) It will be possible to work long stretches of 
land line and then cable and land line again without any 
conversion or re-transmission. These possibilities have 
not yet been tested to the limit. 

In order to be applicable to civilian uses a. method 
of direct current calling has been devised, and this is sat- 
isfactory. In the original paper the other alterations are 
described in some detail. 








Cables——The author has not yet had an opportunity 
of ascertaining to what extent the system can be advan- 
tageously applied to cable practice, but with our present 
knowledge of amplifiers and the possibilities opened up 
by experience with the 3-electrode valve, great advances 
in submarine telegraphy are assured. The normal audi- 
ble signal produced by the method is already of such a 
character that it is admirably suited for operating on the 
grid of an amplifying valve. The telephones are, for 
this purpose, replaced by the primary winding of a suit- 
able transformer—the secondary winding being connected 
to the grid-filament of the valve. 


The Telephone and the Hapsburgs 

In the vivid description of the closing days of 
Hapsburg sovereignty, given by the special corres- 
pondent of the London Daily Telegraph, the telephone 
plays a considerable part. The emperor, who had re 
tired with his family, to the castle of G6d6ll6 near 
Budapest, was persuaded by his Viennese ministers and 
courtiers that the storm would pass over. Karolyi, 
who might perhaps have saved the situation, was for- 
gotten, and Count Hadik entrusted with a ministry 
which lasted but twenty-four hours. 

“It is interesting,” says the writer, “to know that 
practically all the communications between the im- 
perial residence and the ministries in Budapest and 
Vienna were carried on by telephone. A system of 
telephones had been long before set up which enabled 
this to be done, as was supposed, in complete secrecy. 
3ut the rulers of Austria-Hungary, blind in this as in 
so much else, failed to discover that the electricians 
and operators in the telephone service were heart and 
soul with the republican movement. Instead of the 
communications being secret, as the emperor and his 
ministers believed, every conversation passed through 
a special office prepared by the electricians and was 
carefully written down in shorthand. Transcripts of 
the notes so taken were furnished almost hourly to the 
republican leaders, so that they were familiar with 
every plan and move of the government. 

“Some of these conversations are very interesting. 
For example, on the day he assumed office Count 
Hadik telephoned to the Archduke Joseph asking him 
whether anything had been done to combat a revolu- 
tion, and what steps should be taken to that end. 
‘Don’t ask me,’ replied the Archduke, ‘I think it is now 
too late. Leave me out of it, and do what you think 
fit !” 

“Then the military governor of Budapest tele- 
phoned to the prime minister, saying he had a list of 
the revolutionary leaders, and suggesting that they 
should be arrested. The minister replied: ‘Certain 
ly, arrest them at once.’ But nothing was done, be 
cause the governor did not care to act without the di 
rect authority of the king. At two o’clock in the morn 
ing he telephoned to Schénbrunn, asking permission 
to speak to the emperor personally. Count Hunyadi, 
the royal chamberlain, who took the message, replied 
that his Majesty was asleep, and he dare not wake him. 
An hour later the governor, having received alarming 
news in the meantime, again rang up the royal resi 
dence, and commanded the chamberlain to call the 
king to the telephone. This time there was something 
in General Lukachick’s tone that frightened the easy 
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going Viennese courtier, and Count Hunyadi went to 
the royal bed-chamber and summoned the emperor.” 

“The message the emperor heard, as he stood shiv 
ering in his night-clothes with the receiver at his ear, 
was as follows: 

‘Your Majesty, the situation in Budapest is 
exceedingly grave. The public buildings have 
been occupied by the revolutionaries, and the sol 
diers refuse to obey orders. A few are faithful, 
and nothing but force applied at once can save 
the situation. I want your Majesty’s authority 
to order the soldiers who remain true to shoot 
the revolutionary ringleaders. If you don’t all is 
lost.’ : 

“The indecisive monarch turned to Count Hun 
yadi, crying, ‘What am I todo? Then without wait 
ing for a reply, he telephoned to General Lukachick 
‘No; don’t shoot. Wait.’ He stood a few moments 
longer in hesitation, put down the receiver, and went 
back to bed.” 

“Half an hour later the emperor changed his mind, 
and, rushing to the telephone, asked to be put through 
to the Hungarian prime minister at Budapest, his Ma 
jesty’s intention being to pass the order for the em 
ployment of force through the head of the government. 
But matters had been moving in the meantime, and 
the telephone operator refused to put through the call. 

“Count Hunyadi, who was standing by the em 
peror’s side, took the transmitter, and ordered the tele 
phone girl, in the king’s name, to make connection to 
Budapest. ‘We take our orders now from the Hun 
garian National Council, and not from kings or their 
servants,’ was the curt reply. The court chamberlain 
stormed and threatened into the telephone receiver, 
but the operator remained obdurate.”’ 

“Then the count changed his tone, and said, ‘Well, 
at least, tell me what is happening at Budapest.’ ’ 

“All power is in the hands of the National Coun 
cil,” was the overwhelming answer. 

“Count Hunyadi communicated this ominous 
statement to his helpless emperor. A hurried consul 
tation took place between the two men. Then the 
empress was summoned, and told the situation of af 
fairs. Without a word, the empress went to the tele 
phone and asked to be put through to the royal resi 
dence at Godollo. In that hour of crisis, in the small 
hours of the morning, the maternal instincts of the wo 


man came uppermost. It was no longer an empress 
thinking of her crown, but a woman anxious about her 
children who was speaking. The other woman in the 


telephone exchange felt a thrill of sympathy and re 
sponded to it. The connection to G6ddll6 was made, 
and the mother, not the empress, sent the message 
about her children to Prince René to which I have al- 
ready referred, and the little ones were brought in 
safety to Schoénbrunn. 

“In that hour the last Hapsburg ceased to reign 
over Hungary.’ 

The association of the somewhat abrupt amenities 
of the telephone with the stiff etiquette of the Viennes 
court might furnish moralists with instructive para 
bles on the harsh dictates of necessity, and historians 
with material for dilating on those contrasts wrought 
by the vicissitudes of royal fortune in which they de 
light. It was left to the upstart telephone to break 
down all etiquette and rudely shake the sleep of the 
last Hapsburg to inform him that his line was at an 
end and his kingdom departed.—W. H. G. in the Eng 
lish Telegraph and Telephone Journal. 
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Of Interest to the Trade 


North Branch Exchange Equpment 
Che accompanying cut shows the very latest ma 
hine switching equipment of the North [Electric Manu 
acturing Company. It is a 50-line switching equip 
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idapted for either full-automatic service with 


dials at the subscribers’ stations, or for automanual 
service under the control of an operator's keyboard, 
in. which used at the 
tations. It is intended particularly for small branches 
of regular city exchanges, for private branch exchanges, 
and for small isolated systems. 

The most unique feature of this equipment ts that 


case no dials are subscribers 


progressively-moving switches are employed. In 
tact, the entire equipment consists only of relays. Be 
sides its simplicity, it has the advantages of being in 
tantaneous in its operation and of being practically 
uninfluenced by degrees of moisture, dust, tem 
perature variation and battery voltage as would render 
the ordinary machine system with pro 


sucn 


inoperative 
eressive switches 


Che North Company recently has contracted with 


one operating company to supply five central office equip- 
ments, which furnishes an excellent example of the 
adaptability of this ali-relay small-exchange equip- 
ment. The largest one of these exchanges will have 
regular automanual equipment, while the four smaller 
ones, each located several miles from the larger, will 
have all-relay equipments of the type illustrated. These 
range in size from about 10 to 150 lines each, and each 
will form the center of the group of common battery 
lines serving the town and rural subscribers in its 
vicinity. No operators will be stationed at these 
smaller exchanges and no dials will be placed on the 
subscribers’ instruments, which will be of the ordinary 
common-battery type. The control of the switching 
apparatus in all of the smaller exchanges will be from 
the operators’ keyboards at the largest exchange, and 
will be accomplished in each case over a single pair of 
wires. Local connections in any one of the outlying 
exchanges do not involve the use of talking trunks 
to and from the main exchange, the connection be- 
ing of a purely local nature through the switches at that 
office. 

Similar remote control of branch exchanges from 
a main office is an old story with the North Electric 
Manufacturing Company, the office at Ashtabula Har- 
bor, Ohio, with approximately 900 subscribers, for a 
number of years having been controlled from the 
operator’s keyboard in the Ashtabula office, about five 
miles away. 

\Vhen used as a full automatic system, as in pri- 
vate branch exchanges, the subscribers’ stations are 
equipped: with ordinary automatic dials and the sub- 
scriber may obtain any local connection he desires or 
may dial for a trunk to the city exchange, whether 
that exchange be of the full automatic, the automanual, 
or the manual type. 


Telephone Extension Arm 
he average business man spends a large portion 
of his time at the telephone. Much of this time is spent 
in picking up the telephone and returning it te its 


proper place so that it will not interfere with the work 
before him. 


on his desk Occassionally, if he is not 





always mindful of the telephone in reaching for some 
thing in his desk, the instrument is knocked off onto 
the floor—an occurence which does not tend to im- 
prove one’s frame of mind or the telephone transmis- 
s10n. 








The Sperry extension telephone arm, which is 
shown in the accompanying illustrations, is designed to 
eliminate this waste of time and annoyance. The arm 
is always within easy reach. A slight pull brings it 
in the correct talking position and a slight push places 
it out of the way, with no instrument or cord to inter 
fere with one’s work. One hand is always free for writ 





The Arm Extended in Talking Position. 


ing. The Sperry arm is strongly built and is guaran 
teed for five years. 

The Sperry Standard arm which is manufactured 
by the Kellogg Switchboard & Supply Company, was 
sold by more than 1,000 dealers in 1917. The Universal 
arm is built according to the same general specifica 
tions as the Standard arm except that the Universal 
attachment forms part of the equipment. 


A 1919 Kellogg Replaces 1900 Kellogg 


About eighteen years ago, the Kellogg Switch 
board & Supply Company installed a six-position com 
mon battery switchboard for the Kinloch Telephone 
Company at Belleville, Ill. This board had been in 
constant service and was still in operating condition 
when it was found necessary, on account of the growth 
of the exchange, to replace it with a larger switch 
board. 








1919 Model, Furn 
to the Minute. 


Kellogg Service Switchboard ishing S 


After comparing all types of switching apparatus 
for both service and quality, an order was placed with 
the Kellogg Company for five sections of two-position, 
four-panel service switchboard with a line and cut-off 
relay rack, intermediate distributing frame, main dis 
tributing frame and a complete telephone power plant. 
The ultimate capacity of this switchboard is 2,400 com- 
mon battery lines with a present equipment for 1,200; 
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positions five to ten are equipped with 200 lines each. 
These positions are wired and equipped with fif 
teen four-party harmonic ringing keys, double lamp 
supervision, cord circuits, breastplate-type operators’ 
sets, line pilots, supervisory pilcts, ete. 
Positions one to four inclusive are arranged for 
toll service, a Calculagraph being located between posi 














Taken Shortly After Installation Some 


Eighteen Years Ago. 


Photograph Was 


tions one and two, and three and four. Each of these 
four positions is equipped with ten toll-to-toll and toll 
to-local cord circuits, having four-party ringing keys, 
double cut-off listening keys, ringing and listening keys, 
breastplate operators’ sets, pilots, etc. 

Cord-and-line testing circuits, recording _ toll 
trunks, toll and rural lines, etc., were also installed. 

The relay rack has a present capacity and equip 
ment for 1,200 lines and cut-off relays, arranged in 
two bays. The relay rack is made of tee and bar iron, 
strong and rigid, and arranged so that additions may be 
easily made. At the top of each bay of relay rack is lo 
cated a fuse board with sufficient fuses to protect each 
twenty-line and cut-off relays. It will be noticed in the 
accompanying illustration that the relay rack runs all 
the way up to the ceiling, which was necessary due to 
lack of sufficient space. 

The intermediate distributing frame is fully equip 
ped with necessary terminals all lines, 
trunks and miscellaneous circuits ter 
minating on this frame ‘to facilitate 
‘ross connections. The main frame is 
similar to the intermediate distributing 
frame, but is not equipped with ar 
resters, as they are placed on a separate 
frame and cabled to the main frame 
where the lines ahe cross connected t 
any exchange lines. 

The power equipment consists of 
two sets of 48-volt storage batteries, 
charged by means of motor generator 
sets, controlled by a power board with 


all necessary switches, circuits, fuses 
and meters. Ringing current is fur 
nished by means of Kellogg four fre 


quency pole changers with transforme1 
sets. 
This switchboard is adapted with all of the latest 
features, including keyless ringing, instantaneous dis 
connect, instantaneous recall, register peg count, traffic 
distribution, enabling the operators to give the fastest 
service possible. 
Joseph P. Wuller, manager, and H. 
chief, are both highly pleased with the 
switchboard 


L. Ward, plant 
service of their 


new 
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Telephone Patents Recently Issued 


A Brief Digest of Those Current Specifications Most Interesting 


Listening 
Keckler, 
Electric Company, Inc., New York, 
The principal feature attained is the automatic connec 
tion of the operator’s telephone set to the calling line when the 
answering plug is inserted, and the automatic disconnection of 
the telephone when the ringing plug is inserted; in connection 
with this feature, the cord pair is further modified to connect 
with common battery and magneto lines, indiscriminately. 
1,297,774 Party-Lin« Moses 


N O \utomatic 
Circuit Issued to ( \ 


assignor to Western 


1,297,358 


a 


Tait 


Attachment Issued to 


Allen, Neville, Saskatchewan, Canada. The object of the inven- 
tion is to prevent the listening of other telephones upon a party 
line without the knowledge of the parties in conversation. To 


effect the non-secret listening, the inventor causes a new party 


upon the line to advertise himself and his telephone number 
When the receiver is lifted, the telephone hook lever releases a 
gear train which strikes a bell, thus giving the station numbe1 
audibly upon the telephone line. Mr. Allen arranges the mag 
neto generator crank so as to keep the gear train wound up in 
readiness to strike signals upon the bell. It is assumed that the 


enerator will be used often enough to keep the gear train wound 


1.298.217. Head Telephone Set. Issued to G. M. O. Jenkins, 
assignor to Western Electric Company, Inc., New York, N. ¥ 
This is a set comprising receivers for the head and a switch 
so arranged that when the speaker lowers the head to speak 
into e transmitter, the automatic switch will disconnect th 
recei\ nd connect the transmitter; meanwhile, when not using 
the transmitter, the erect position of the head will cause the 
automatic switch to cut out the transmitter and cut in the receiver 
It is intended particularly for use in aeroplane and similar work 


1,298 237 Automatic Exchange Selector System Issued 





to J. L. McQuarrie and C. L. Goodrum, assignors to Western 
Ele tric c; mpan\ Inc.. New Y< rk, N y The selectors and 
final connectors have driving mechanism common to several 
selectors or connectors, so that one stepping mechanism will drive 
any o1 ( everal switches \ system of busy tests prevents a 
switcl m being selected for use in case there 1s no available 
driving device to adjust it after seizing for us¢ 

1.298.293. Switch-Locking System. Issued to H. P. Clausen 
assignor to Western Electric Company. In«c New York, N. \¥ 
In case the called party oO a connection desires to know the 
identity of the originating telephone, as in fire calls or police 
calls, or calls of a malicious nature, the called telephone may 
be operated to lock all switches and at the same time to set a 
signal at the central office, that the attendant may identify th 
calling line i! then may all tl called line and Vive the 
information In the present application for patent, the signal 
is se the calling line, making the identification easier than 
f se t the called line’s central office equipment 

1.298.856. Line-Finder System. Issued to J. L. Wright, as 
signor f Wester Electric Company, Inc., New York, N. ¥ 
This is a new design iutomatic telephone switch wit! new 
method of moving the selecting brushes, the brushes rotating at 
first to select a desired part of the bank of contact points, a1 
then th rush carri moving radially outward to engage 
desirec ) contacts i the bank 

1.298 588. Signal System. Issued to F. M. Slough, assignor 
to Stromberg-Carlson Telephone Manufacturing Company, Roch 
ester, N. \ Wit hree signal lamps upon a cord pair, a lamp 
glows when either subs« r hangs up, but when both sub 


lamps glow 


ine-Fnider System. Issued to J. L. Wright, as 
signor to J. R. Garfield, trustee, Cleveland, Ohio. In this sys 
tem, a calling line is connected to an idle operator, by a system 
of sets of line-finder relays 


automatic 


and without the use of progressive 


switches. 


1,299,119 und, or Two-Wire, 
cuif. Issued to R. H. Burfiend, to Automatic Electric 
Company (Original application filed April 18, 
1907; 61 cl covers circuits for operating the 
selector switch by a series of short-time breaks of the telephone 

ground, and then subsequent circuits 
for restoring the selector to normal by breaking the calling loop 
permanently. 

1.299.356. Rad 


York, N. Y.. The 


r stepping 


Automatic Line Cir- 


assignot 


loop, without the use of 


io- Telephone 
eature of 


Issued to Lee DeForest, New 
that the audion is of 


interest 1S 


BY DAVID S. HULFISH 


an open-air type, with hot and cold elec- 
trodes, all exposed to air without glass bulbs. 

1,299,558 and 1,299,606. Call-Distributing System. Issued to 
G. Dean and L. Polinkowski, assignors to Western Electric Com- 
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New York, N. Y. When a call has been “distrib- 
uted” to an operator, a time guard is set upon that opevator’s 
position, so that another call will not be sent to that position 
until after a time period presumably commensurate with the 
ime usually required for an operator to answer a call. 


pany, Ine ‘ 


1,301,496. Cable Suspension. Issued to Hereward J. Peele, 
St. Louis, Mo. The particular suspension is intended for sup- 
porting splices \ special support is provided for the large 
sleeve, as well as for the cable at the ends of the splice. 

1,301,584. Combined Automatic and Manual Circuits. Issued 


o T. G. Martin, assignor to Automatic Electric Company, Chi- 
cago, Ill. (Application filed November 14, 1906.) This patent 
is the issue of an early application upon methods of handling 
traffic, which since the date of filing have become well known. 
\ trunk line may be seized by an automatic subscriber to reach 
1 manual operator, or the reverse, and is guarded by proper 
husy test conditions in either case. 

1,301,647 and 1,301,648. Issued to W. L. Campbell and T. 
G. Martin, assignors to Automatic Electric Company, Chicago, 
Ill. (Applications filed December 16, 1905 and April 23, 1907.) 
In each of these patents the claims are for early forms of con 
nections between manual switchboards and automatic lines. 

1,301,827. Test Connector. Issued to W. L. Flye, assignor 
to American Telephone & Telegraph Company, New York, N 
Y. One wire to be connected is soldered to a screw-threaded 




















plug. The other wire to be connected is passed through a sleeve 
= | iin | be . 
- = oe [ 
, — om 7 — 
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1,301,496. 


with internal thread, and then is soldered to a smooth plug which 
passes inside of the sleeve and is held by the back end of the 
sleeve. The sleeve now is screwed upon the plug connecting the 
wires in the same manner that a plumber’s “union” connects two 
pipes 
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Brevities of the Business 


The Activities of the Whole Telephone Field Told in Short Paragraphs 


PERSONAL NOTES 

\t a meeting of the board of directors 
of the Western Electric Company held on 
July 1, 1919, Charles G. Du Bois was elected 
president to succeed H. B. Thayer, who has 
resigned after 38 years of service to assume 
the presidency of the American Telephone 
& Telegraph Company. Mr. Thayer was 
elected chairman of the board. Mr. Du 
Bois was born in 1870. After his gradua- 
tion from Darthmouth College in 1891 he 
joined the Western Electric Company in 
New York, as a clerk in the accounting 
department, and in 1896 he was appointed 
chief clerk at the New York office. In 
1898 he was elected secretary of the com- 
pany, with offices at Chicago. This work 
carried with it a general supervision of the 
entire accounting system of the Western 
Electric Company, and in this connection 
Mr. Du Bois was largely instrumental in 
working out and securing the adoption of 
the company’s first pension plant. Shortly 


after assuming the duties of secretary, Mr. 
Du Bois was also made supervisor of 
branch houses. This carried with it the 


opening of a large number of distributing 
houses, which are now a part of the com- 
pany’s organization. In 1907 Mr. Du Bois 
was transferred from the Western Elec- 
tric Company to the American Telephone 
& Telegraph Company as its comptroller. 
In this capacity he inaugurated and super- 
vised a new, comprehensive system of ac- 
counting for the Bell Telephone System. 
In 1917, shortly after the entry of the 
United States into the war, he went to Wash- 
ington to serve as comptroller for the Amer- 
ican Red Cross. After systematizing the 
Red Cross accounting work and organizing 
a department to carry it on, he resumed 
his duties with the company. On October 
1, 1918, Mr. Du Bois rejoined the Western 
Electric Company as vice-president, which 
office he held until his accession to the 
presidency. Mr. Du Bois’ long association 
with Mr. Thayer in the administration of 
the company insures a continuity of policy 
and methods in the conduct of the business. 

W. L. Brand, who has been manager for 
the telephone office at Clarion, has been 
transferred to the Algona office, where he 
will held a similar position. 

C. D. McClary, who has been with the 
Western Electric Company since February, 
1910, has been made sales manager of the 
Pittsburgh office, effective July 1, 1919. Mr. 
McClary was first connected with the Phil- 


adelphia office and transferred to Pitts- 
burgh the latter part of 1910. In April, 
1916, he joined the sales force, and in 


\pril, 1918, was promoted to assistant sales 
manager. He has held that position until 
his present promotion. 

Frank V. Newman of Indianapolis be- 
comes manager of the Laporte Telephone 
Company August 1, on which date it is 
expected the property will pass from un- 
der federal control. The Laporte company 
has been without a manager since W. W. 
Hans resigned and the public is expecting 
a marked improvement in service under 
Mr. Newman. Mr. Newman has had years 


of experience with big telephone properties 

G. W. Brady, manager of the Orion Tel 
ephone Exchange, at Orion, Ill, has been 
promoted to be manager of the Cambridge 
office of the telephone company. Roy Ket- 
tering has been named manager f the 
Orion office. 

Col. John J. McCarty, U. S. Signal Corps, 
who before the war was known throughout 
the world as the chief engineer of the 
American Telephone & Telegraph Com- 
pany, has returned to this country after 
ten months’ service with the army in 
France. He received the i 


ol 


Distinguished 
Service Medal from General Pershing and 
the Cross of the Legion of Honor from the 
French Government in recognition of ser\ 





ices, both scientific and military, of the 
highest importance to the allied cause. 

C. A. Cook stepped out as district man- 
ager of the Southwestern Bell Telephone 
Company at St. Joseph, Mo., July 1. He 


has accepted a position in the general offices 
in St. Louis. Until has been 
appointed, G. V. Ross Louis will 
be acting manager. 


a successor 
of ot. 


Announcement was made recently of the 
resignation of E. P. Houghton, manager of 
the Mesaba Telephone Company in Hib 
bing, Minn., who will leave shortly to take 


the management of the Pacific Coast Tele 
phone Company of Tacoma, Wash., which 
is a part of the Bell system. George H. 


Bielitz, manager of the Bemidji branch of 
the Northwestern Telephone Company, will 
succeed Mr. Houghton. 

George B. Williams, Columbus, Ohio, and 

B. Forrest, Meigs County, have resigned 
as assistant telephone experts of the utili- 
ties commission, the former to become 
manager of the local Central Union 
appraisal department and the latter man- 
ager of a telephone company at Fremont 
B. T. Van Voorhis, Columbus, and W. B. 
Connor, Cincinnati, engineers. in the depart- 
ment, were promoted to succeed Williams 
and Forrest. 

J. B. Earle of Waco, Tex., president of 
the Texas Long-Distance Telephone Com- 
pany and formerly president of the Texas 
Telephone Company, with headquarters at 
Waco, has been elected vice-president 
the United States Independent Telephone 
Association, sessions of which were held 
in Chicago recently. Mr. Earle attended 
the meeting, together with E. C. Blomeyer, 
president of the Texas Telephone Com- 
pany and president of the Texas Independ- 
ent Telephone Association. 

Maynard Bailey, manager of the 


ot 


Pacific 
Telephone and Telegraph Company in the 


He 


been with the telephone company for fifteen 


Fresno district, resigned recently. has 
years. 
>. et. 


rived 


sielitz of Bemidji, Minn., has ar 
Hibbing, Minn., 
new duties as manager of the Mesaba Tel 
He filled the 
made by the resignation of E. P 
ton. 

At a recent meeting of the board of di- 
rectors of the South Atlantic Telephone & 


in and begun his 


vacancy 


Hough 


ephone Company. 


Telegraph Company, Miami, Fla., Frank 
B. Shutts was elected president to succeed 
the late Julius Smith. 

Employes of the Wisconsin Telephone 
Company at Lake Geneva gave a farewell 
banquet at Lakeview Inn for Elmer L. 
Edwards, who recently left his post as 
manager of the local exchange during 18 
years. 

William Hartle is the new business man 
ager of the Social Telephone Company at 
Bulton, S. D. Mr. Hartle is a busi 
man and has made a financial suc 
cess of his own business. He will keep the 
Social Telephone up to a high standard o 
efficiency and give good service. 

The 


has 


1 
good 


ness 


Czecho-Slovakia 
enlarge and re 


new republic of 
decided remodel, 
equip its telephone system. For this put 
pose a missicn will be sent America to 
study the telegraph and telephone systems 
of the United States 

Mr. George Stratmeyer, who has been 
Allegan (Mich.) manager of the Citizen’s 
Telephone Company for several years, has 


to 


+ 
to 


tendered his resignation and will move to 
Detroit. 
B. G. King, who has been employed as 


lineman for the Iowa Telephone Company 
at Cedar Falls for the past several years, 
was notified of his appointment to the po 
sition of wire chief of the local plant and 
system. 

Wallace the sixth telephone 
expert of the Ohio Public Utilities Commis 


Connors is 


sion to resign to accept a better paying 
position with a telephone company. He 
goes with the Cincinnati Suburban Bell 


Company. 

F. W. White has resigned as manager of 
the Williams County Telephone Company 
He expects to leave August 1 for San- 
dusky, where he will be connected with an 


automobile tire sales company. The Wil 
liaams County Telephone Company has 
grown and prospered under the manag 


ment of Mr. White during the past few 
years, and he is making the change only 
because of the better financial opportuni 
afforded bv going into business for 
himself. Mr. White is an expert telephone 
man and is known throughout the state 
among people connected with the telephone 
business. 


ties 


NEWS FROM THE 


ALABAMA 


FIELD 


Increased telephone facilities on the east 
ern shore are now being supplied by the 
Daphne-Belforest Company, which has al- 
ready installed twenty-four telephones, with 
a switchboard installed in the residence of 
D. R. Belforest. The Daphne 
Belforest system is linked up with the Home 
telephone switchboard at Fairhope, through 


Grimes at 


which the Colony switching service is also 
connected, and this enables the Colony sub 


scribers to connect with any of the Bel- 
forest subscribers at present without any 
toll charges, under an agreement under 


which the Colony and Home system have 
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been operating for several years. The Bel- 
forest subscribers also have the use of the 
Home lines and the Colony lines, paying 
toll, and are thas linked up with Mobile. 


FLORIDA 

Che first telephone booth to be placed in 
Fort Pierce has been installed in the New 
Fort Pierce hotel. After a year of earnest 
solicitation on the part of the manager of 
the hotel, the telephone company finally 
supplied a booth for the accommodiation of 
the public and the guests. 

Arrangements are 
laying of a telephone 
West and Havana. Sir 
¥ et England; Col. R. T. Rapp, Havana, 
Cuba; W.H. Martin, New York, and L. W. 
Garuaie of Atlanta have been here a few 
days looking over the field and planning 
details 


being made for the 
cable between Key 
William Slingo of 


GEORGIA 
\ petition will be presented to the rail 
road commission at an early date asking for 


the privilege of an increase in the rates 
for telephone service rendered by the Mil- 
ledgeville Telephone Company. The peti- 
tion to be presented by the representatives 
f the local telephone company will carry 
the endorsement of a large number of the 
business men of this city, the individual 
signers taking the position that the com- 
pany cannot well continue to render satis- 
factory service under the present rate and 
while the cost of material and labor is so 
much greater than when the present rates 
were set. The telephone company has re 
cently purchased a new switchboard at a 


cost of more than $11,000 and it is the 


argument of the officers of the company 
that anything like satisfactory service can- 
not be furnished without additional funds 
for operation. The petition will ask for 
the privilege of increasing residence tele 
phones from $1.50 per month to $2 per 
month and office telephones from $3 per 
month to $4 per month 
ILLINOIS 

The public utilities commission recently 
suspended until November 15, 1919, pro- 
posed increase rates, of Pike County Tele- 
phone Company in all cities and towns 
served by it. 

Articles of incorporation of the Ur- 
maoga Telephone Company, with chief of- 
fices in Ursa, have been recorded in the 
office of County Mnaprctayad Jim Buffington. 
Capital stock of the new company, which is 


permitted to operate toll lines in Adams 
and Hancock counties, is $11,500, of which 
$11,300 is held by Charles Brasel. Stella 
M. Brasel and Joe Kline, each with $100 
in stock, are the two remaining incorpo- 
rators 

The long contemplated improvement of 
the central office of the Harvard Telephone 


Company at Harvard was definitely de- 
ided upon at a meeting of the board of 
directors, held recently At this time it 
was fully decided to improve the local 


system by installing a large, modern switch- 


board, with every possible advantage for 
perfect service. The present quarters of 
the office proving entirely too small, a re- 


convenient and commodious 
will be made, and while there are 
wo or three excellent locations in view, 
none had been entirely agreed upon at the 
ime of this meeting. The advance in 
ates will also be decided later. In making 
msn changes and improvements quite an 
expense will ‘be incurred, the new board 
alone being estimated at nearly $10,000. 
Probably six months will be necessary for 
the improvements, moving and getting ev- 
erything in shape 
The 


moval to more 
rooms l 


Interstate Telephone Company has 


TELEPHONE ENGINEER. 


abolished the free service which has been 
accorded Mokena and Frankfort for many 
years. All subscribers as well as non-sub- 
scribers are required to pay a 5-cent toll 
for this service. 


C. H. Rotteger, general manager of the 
Central Union Telephone company, an- 
nounced recently the purchase of the In- 
terstate Telephone Company, the consid- 
eration being $165,000. The principal prop- 
erties of the Interstate Telephone Company 
are located in Springfield, Sterling and 
Peoria 
companies in St. Clair 
county are taking steps towards being 
merged into one body to be known as the 
Millstadt Telephone Company. The com- 
panies interested are the Millstadt Tele- 
phone Company, St. Clair Farmers’ Mutual 
Telephone Company and West Side Tele- 
phone Company. They have filed applica- 
tion with the public utilities commission 
for the approval of a contract of sales for 
the purpose of bringing the companies 
named under one organization. Applica- 
tion also w as made for a certificate of con- 
venience and necessity to operate a con- 
soldidated telephone exch: inge in and about 
Millstadt and for an order of the commis- 
sion to authorize the issuing of capital stock 
to the amount of $15,000 


Three telephone 


officers and directors of 
Telephone Company 


A meeting of the 
the Macoupin County 
was held at Carlinville recently, there being 
in attendance President A. G. Sterrett, Sec- 
retary C. B. Cheadle, and Directors C. T. 
Woodward, Dr. W. A. Alexander, C. A. 
Camp, A. P. Armington, W. C. Durkes and 
L. C. Moesinger. The business of the meet- 
ing was for the purpose of authorizing the 
issuance of first mortgage bonds to the 
amount of $750,000, for the purpose of 
taking up the outstanding first and second 
mortgage bonds and to have a surplus left 
sufficient to take care of the further exten- 
sion of the lines and equipment of the com- 
pany that the new and rapid growth of 
Carlinville is demanding. With all the new 
additions and the rapid building up of serv- 
ice is great and it will require a great deal 


of money to take care of the extension 
work asked of the company from prospec- 
tive patrons. The company is in the best 
of financial shape and their business is 


rapidly increasing. 


Coleta Telephone Company, Coleta; capi- 
tal, $15,000; incorporators, W. O. Rhode, 
E. L. Barber and Carl W. Schafer 


C. H. Rottger, general manager of the 
Central Union Telephone Company, an- 
nounced recently the purchase of the Inter- 


state Telephone Company, the consideration 
being $165,000. The principal properties of 
the Interstate Telephone Company are lo- 


cated in Springfield, Sterling and Peoria. 

The public utilities commission recently 
suspended until November 14, 1919, the ap- 
plication of the Central Union Telephone 
Company for approval of advanced rates in 
Manteno and Rochester, Kankakee county. 

The public utilities commission recently 
suspended until November 11, 1919, the ap- 
plication of the Stephenson County Tele- 
phone Company for approval of advanced 
telephone rates in Freeport. 


The public utilities commission recently 
granted the Chicago Telephone Company 
the right to a hearing before the commis- 
sion on its request that the present rates re- 


main in force after August 1, when the 
war rates set by the government expire. 
Attorney W. P. Sibley, counsel for the 
company, told the commission that the 


federal plan of registering calls has neces- 
sitated the installation of 19,000 meters and 
2,500 additional switchboards. 
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The telephone service in Champaign and 
Urbana was consolidated recently. 

Martinsville Telephone Company, Mar- 
tinsville, capital, $15,000; kat E. 
N. McNary, Byron McNary, S S. V. McNary. 


INDIANA 


Farmers in the vicinity of Fulton object 
to paying increased telephone rates and as 
a result 110 telephones have been removed. 
They object to paying $1.50 for service that 
has beén costnig them $1.15 per month. 

As a result of an increase in rural tele- 
phone rates at Logansport, members of the 
Cass County Better Farming Association at 
a meeting here recently decided to direct 
all members to order their telephones re- 
moved. Steps have been taken by the farm- 
ers to organize a co-operative telephone 
company. The farmers declare that the in- 
crease in this county is much greater than 
in the great majority of districts of the 
state. 


The United Telephone Company, at 
Hartford City, is erecting a new line which 
runs four miles out the paper mill pike to 
the Barr school house. The line has twelve 
subscribers already. 

The Home Telephone Company has just 
received about ten thousand feet of lead 
covered cable, all to be used in underground 


lines for the company at Fremont and 
Angola, making both exchanges complete 
cable lines, either underground or over- 
head. The cable will be installed as speedily 


as possible. 


Offices of the Home and Bell telephone 
companies at South Bend have been con- 
solidated. 


The United Telephone Company will 
spend $20,000 improving its lines in Hunt- 
ington, A. L. Greenman, manager of the 
exchange announces. About $10,000 wll be 
spent for cable put underground or on poles, 
and extensions will be made to take care of 
future growth, making a waiting list of 
wires for telephones to be put in instead of 
a waiting list of persons desiring wires to 
their houses. Mr. Greenman says that 
thirty-five persons have had _ telephones 
taken out since the rate increased, and oth- 
ers have accepted the two-party line rate, 
which is only 25 cents more than the old 
single party rate. 

The Rrushville 
Company is 
change at 
Rushville. 

Between 100 and 125 Indiana telephone 
men met in Rushville recently for the an- 
nual convention of the Central Indiana 
Independent Telephone Association. 

Newberry Community Corporation, New- 
berry; capital, $750; directors, William T. 
Hasler, William G. Moore, Charles Moore, 
Earl Borter 


Co-operative Telephone 
installing an automatic ex- 
Glenwood, twelve miles east of 


IOWA 


The Sanborn telephone exchange at San- 
born changed hands recently and the new 
owners will soon be in charge. A meeting 
was held in the town hall at which a num- 
ber of citizens were given an opportunity 
of expressing their opinion of how to settle 
the misunderstanding between the present 
owner and his patrons. The names of the 
purchasers have not as yet been made public. 

At the regular annual meeting of the 
stockholders of the Mt. Pleasant Telephone 
Company, officers were elected for the en- 
suing year and the usual routine business 
was disposed of. The new officers for the 
coming year are: President, C. S. Smith, 


vice-president, Maurice Green; secretary, 
C. A. Gregg; treasurer, Fred VanHon. 
he board of directors elected were C. S. 


Smith, Maurice Green, C. A. Gregg, Fred 
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VanHon and C. W. Quillan, Mr. Quillan 
being elected as a new member. 
KANSAS 

Preparations are being made by the 
Wakarusa telephone exchange at Wakarusa 
to petition the public utilities commission 
for permission to raise the telephone rates. 
F. A. Pratt, owner and manager of the ex- 
change says that there are alreadq 134 
names on the petition. The telephone rates 
have not been rasied for eighteen years, he 
said. The petition asks that the rates be 
changed from $1 a month for all telephones 
to $1.25 a month for rural lines, $1.50 for 
city. telephones and $2 a month for all busi- 
ness telephones. The petition will be pre- 
sented to the public utilities commission in 
a few days. 

The annual stockholders’ meeting was 
held at the telephone office of Holton re- 
cently. Directors were elected for the en- 
suing year. The same board was continued 
in office. It is composed of A. M. Eis- 
minger, E. L. Burner, Judson Davis, C. B. 
Ford, J. P. Moore, W. H. Lasswell, Jacob 
Mack and W. T. Beck. 

LOUISIANA 

Application has been made to the Rail- 
road Commission by the Home Independent 
Telephone Company of Shreveport, for per- 
mission to raise its rates. The application 
is confined to business telephones, a raise 
from three to five dollars being asked. In- 
creased cost of operation is given as the 
cause of the petition. 

MICHIGAN 

County Clerk Robert G. Hill has been 
instructed by the Michigan State Telephone 
Company to ignore the increase in rates on 
rental of telephones in the county building 
at Grand Rapids. 

Ionia subscribers to the Bell telephone 
now have better connections with points east 
than they have had in the past, due to the 
merger of the Bell lines and “‘nien Tele- 
phone Company with neadquarters at 
Owosso. Taking effect July 1 under gov- 
ernment order the Bell lines were cut into 
the Union offices east and north of Ionia, 
Clinton, Gratiot, Montcalm and other coun- 
ties, and now it is possible for Bell subscrib- 
ers at lonia to be connected with subscribers 
in those Union company towns which they 
have been unable to reach heretofore with- 
out messenger service. Lyons, Muir, Car- 
son City, St. Johns, Maple Rapids, Hub- 
bardston, Fenwick, Sheridan and many 
other places east and north of Ionia are 
affected and subscribers in those places 
can now be reached by Bell subscribers at 
Ionia without delay. 

Attorney General Groesbeck of Meno- 
minee has filed a petition with the new 
utilities commission asking that the order 
of the old railroad commission which in- 
creased the rates of the Michigan State 
Telephone Company, be set aside. He also 
asked the commission to suspend further 
consideration of the pending applications of 
the telephone companies for an increase in 
rates at more than a thousand Michigan 
exchanges. The rates recently put into 
operation by Postmaster General Burleson 
are higher than the rates allowed by the 
order, but as soon as the government re- 
leases control the rates under the order will 
be in effect. Groesbeck’s idea is that the 
commission should make an independent in- 
vestigation and be prepared to readjust 
matters when the lines return to the state 
control. 

The recent raise in telephone rates has 
not made as much of a difference in Char- 
lotte as had been anticipated. The Michi- 
gan State Telephone company had ex- 
pected to lose at least 200 subscribers when 
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the new high rates went into effect, but to 
date less than fifty phones have been taken 
out. 

A proposed merger of the telephone lines 
in Litchfield township has apparently “fallen 
through” for the time being. The price of- 
fered by the Farmers’ Telephone Company 
was not sufficient to swing the deal with 
the Michigan State Company. 

MINNESOTA 

Permit to construct a nine-story building 
at a cost of $700,000 was issued recently to 
the Northwestern Telephone Exchange 
Company at Minneapolis. The structure is 
to be 136 feet high, and 88 by 132 ground 
measurement. The work is to be done by 
Lanquist & Illsby and is to be completed by 
May 1, 1920. 

Telephone subscribers in Minneapolis and 
St. Paul, whose rates recently were 1n- 
creased $1 a month, are looking forward to 
a possible reduction when the state again 
gets control of the telephone companies. F. 
W. Putnam, state railroad and warehouse 
commissioner, explained that the state will 
take control of the rates early in October 
Federal control will terminate July 31, he 
said. For three months thereafter the pres- 
ent rates will continue in effect, and then, 
Mr. Putnam said, the state commission will 
inquire into the reasonableness of them. 

Telephone service in Minneapolis will 
show a steady improvement from now, of- 
ficials of the company promise. They ad- 
mit that the service has fallen below stand- 
ard and blame the shortage of employes. 
Frank Bracelin, division commercial super- 
intendent for the Northwestern Telephone 
Exchange Company, says that the service 
has not been what the company would like 
to have had it but says that the improve- 
ment from now on will be marked. He 
pointed out that one-fourth of the operators 
are new. It takes from three to four months 
for young women to become efficient switch- 
board operators. He says that the forces 
are being enlarged constantly. The school 
for operators is turning out new employes at 
the rate of 50 a week, he declares. Last 
month 236 were added to the force while 
75 resigned. 

MISSOURI 

Employes of the telephone company at 
Carrolton have a German trench telephone 
for their own use. The telephone set was 
captured by Sergeant John Hudson, of this 
city, and sent home. His friends in the 
telephone office installed it for private use 
It is so arranged that the mouthpiece and 
receiver can be held in one hand 

The Marionville Independence Telephone 
Company with a capital stock of $5,000 has 
been organized by business men of Marion 
ville. It is proposed to have the system in 
operation by the first of the year. 


MONTANA 
R. B. Adams, telephone engineer of dis 
tricts one and six of the forest service, 


returned to headquarters at Missoula re- 
cently and reported that experiments he had 
conducted in the Selway forest with the 
wireless telephone have proved a success. 
NEBRASKA 

Nebraska telephone companies now 
charging the Burleson installation charges 
will be allowed to continue these charges 
until the latter part of September or the 
first part of October, according to Thorne 
A. Brown, secretary of the state railway 
commission, Thursday. An order to this 
effect will be issued by the commission. 

The State Railway Commission has 
granted the Lincoln Telephone Company, 
operating south of the Platte, an increase in 
exchange rates of approximately 10 per cent. 
The new rate is to be effective until De- 





VoL. XXII, No. 2 


cember 1, when the company must show 
cause for its continuance. 
NORTH DAKOTA 


The telephone line from Grenora to Zahl 
is practically completed, as the poles will 
all be set and the work of stringing th« 
wire begun in another week. The line ts 
promoted by the farmers along the rout 
General Manager L. D. Richardson, 
Fargo recently announced that the North 
Dakota Independent Telephone Company 
has ordered all materials for and 
to begin work on a 28-mile connection be- 
tween Amidon and New England, which 
will connect the Slope county seat with Bis 
marck and other centers 
OHIO 


ot 


soon 1s 


to 
of 


Middletowns telephone system is be 
extended to meet future demands the 
city. Plans announced recently include an 
entire new system at a of $100,000, 
and probably a new building. 

The Col. Grove Mutual Telephone Com 
pany has filed with the utilities commission 
schedule of in ri ff ex t 


cost 


a new rates, to go 
August 1. 
The work on the new Warehouse build 


ing of the Home Telephone Company at 
ironton to be located back of the Citizens 
National Bank has begun. 

The Wellington Telephone Company has 
voted to increase the capitalization of thi 
company from $25,000 to $120,000. 


SOUTH DAKOTA 
V. S. Neill of Aberdeen has accepted the 
local management of the Dakota Central 


Telephone ‘business at Webster, taking the 
position made vacant by the resignation « 
John Mattson, who will give his entire 
tention to the automobile business 
Articles of incorporation have been filed i 
for the Farmers Union Telephone Company 
of Harrold, with a capital of $5,000. In- 


corporators: W. S. Hayes, A. E. McArthur, 
P. H. Peterson 
TEXAS 
Mayor Wozencraft announced recently 


that the city will make a thorough check o 
the telephone service in Dallas for the pur 
of determining improvements needed 
better conditions. He has asked } a I 
Farnsworth, president of the company, to 
prepare a statement of local conditions 
The Southwestern Telephone Compan 
has been refused a franchise in Ranger fo: 
operating a telephone system on account of 
asking exorbitant rates of the patrons. The 
telephone company is asking for $3.50 and 
$7, while the city insists on a charge of $3 
and $6. No franchise has been granted the 
Southwestern since the city was incorpo 
rated. 
Suit will be filed by the city of Abilene at 
an early date to compel the Southwester: 
Telephone Company to restore the old rates 
in this city, according to Mayor Dallas 
Scarborough The rates were increased 
several weeks ago 


pe se 


to 


UTAH 
Sixty miles of telephone line, reaching 
from Kansas to Black Fork along the 
mountains in the Wasatch forest, will be 
ready for the use of forest rangers, camp 
ers and tourists within a few days, accord 
ing to Dana Parkinson, Wasatch supervisor, 
who has just returned from an extended 
trip across the range. The line will be valu 
able, Mr. Parkinson said, in the reporting 
of forest fires and exchange of information 
regarding the range. 
WISCONSIN 
The People’s Telephone Company of Rio, 
serving subscribers in Rio and Fox Lake. 
has been ordered by the railroad commission ' 
to provide better service, install a permanent ' 
trouble man and make othe. changes 
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INDIANA. 

The Twelve Mile Telephone Company at 
Logansport has filed a petition before the 
Public Service Commission asking permis- 
sion to increase its capital stock from $5,000 
to $15,000. The petition states that there 
now outstanding $1,900 of the capital 
stock of the company, and that $3,100 of the 
stock remains unissued in the hands of the 
treasurer. A detailed appraisal of the prop- 
erty made by J. K. Johns, a telephone engi- 
neer of Indianapolis, shows the cost of re- 
production of the plant, to be $19,529, and 
after deducting the present existing depre- 
ciation a present value of $16,532. The com- 
pany seeks permission to issue $10,000 stock 
and to hold 1 in the hands of the 


is 


unissued 
treasurer $5,000 for the purpose of making 
extensions to the property when needed. 
IOWA 
New directories for the Algona telephone 
exchange were distributed recently. A count 


of the names reveals 689 tewn telephones 
and 401 rural telephones, or within 10 of 
1,100 altogether 

Three hundred and_ eighty-eight tele 
phone operators were instructed in both 
1 & 1; . acetic : } : 
local and long distance practice in the series 


of telephone operators’ schools recently con 
ducted by the engineering extension depart- 


ment of Iowa state college. 

Six hundred telephones in Fort Dodge 
were out of order recently as the result 
of lightning burning a hole in an under- 
ground cable. It is believed the lightning 
struck an upper wire and followed to the 
underground cable 

KANSAS 
The Kansas Telephone Company of Ot 


tawa has filed with the Public Utilities Com 


mission an application for permission to 
increase local telephone rates 25 cents a 
month The proposed increase, it was 
stated, will add $6,917 annually to the com- 
panv’s revenue 

About 250 farmers on rural telephone 
lines out of Parsons met recently to discuss 


what action they should take against the in- 
creased telephone rates on rural lines, which 
were advanced from 25 to 75 cents on lines 
owned by the farmers. C. J. York, district 
manager of the Bell, addressed the meeting 
and explained why the advance was neces- 
sary, pointing out that the companv had 
not advanced rates during the war, although 
prices of material and labor continually ad- 


vanced, and he said the new rates would go 
largely to meeting increased wages for the 
telephone employes. No action was taken 


at the meeting, the farmer apparently being 
impressed with the reasoning of Mr. York 
The Ash Valley Telephone Company and 


the Burdett Telephone Company have made 


application to the State Utilities Commis- 
sion for a 25 ner cent increase in rates. The 
hearing was given May 16, at Hutchinson, 
and Mr. Reed. representing the commission, 
was in Larned recently investigating the 
matter. He will go from here to Deighton, 
the telenhone company there having also 
applied for a raise in rates. If the change 
is granted the Ash Valley telephones will 
cost $1.25 a month 


MICHIGAN 
Many patrons of the Bell Telephone Com- 


pany at Reed City have requested the re- 
moval of their telephones, owing to the in- 
crease of nearly 100 per cent in the rent- 
als. It is said that a merger will be made 


here, and patrons desire it 

The South Shelby rural community is cir- 
culating a petition asking other communi- 
ties to join in asking the railroad commis- 
sion to not raise the price of rent of tele- 
phone service of the United Home Tele- 
phone Company 


TELEPHONE ENGINEER. 


The government telephone line, between 
the Soo and Whitefish point, will be built 
this summer if the appropriation in the 
urgent deficiency bill now before congress 
For this purpose $31,000 is asked. 
Numerous lives have been lost between the 
Soo and Whitefish point because there was 
no way in which news of wrecks could 
reach the coastguard station here. Weath- 
er reports from Grand Marais and White- 
fish can ‘be obtained speedily when the new 
line is built and will be of great value to 
marines who head out into Lake Superior 


passes. 


from this port in the stormy weather of 
autumn. 
Citizens’ Telephone Company of Banfield 
has been incorporated for $10,000. 
Consolidation of the lines of the Michi- 
gan State Telephone Company and _ the 
Citizens Telephone Company at Grand 


Rapids is urged by the executive commit- 
tee of the Citizens league. The committee 
met recently and urged the city commis- 
sion to do all in its power to bring the pro- 
posed merger about. 

The Union Telephone Company is send- 
ing out notices to the effect that beginning 
July 1 the Union will take over the Bell 
lines in its territory and that the two sys- 
tems will be operated as one. This is ap 
parently the looked for consolidation 
of the lines while the rates for tele- 
phones have been very materially raised, 
the advantage of having but one system 
will more than offset the increased cost. 


long 
and 


MINNESOTA. 

‘he Rochester Telephone Company has 
purchased Lot 11, Block 11, Original Plat, 
City of Rochester, for the purpose of con- 
structing a first-class. up-to-date telephone 
building to house the improved system 
which will be arranged for Rochester. 

The annual meeting of the stockholders 
of the Nicollet County Telephone and Tele- 
graph Company was held at St. Peter re- 
cently. The financial reports showed that 
the comnany had enjoyed a successful year. 
The following were elected on the Board 
of Directors: Henry Knipple, Gibbon; G. 


E. Larson, Winthrop; C. C. Nelson, La- 
favette; A. Anderson, Winthrop; M. J. 
Frey. Nicollet; M. B. Johnson. C. A. Ben- 


son, W. G. Laumann and H. J. Essler, St 
Peter. At a meeting held by the latter offi- 
cers were elected as follows: M. B. John- 
son, president; W. G. Laumann, vice-presi- 
dent: J. Essler, secretary, and C. A 
Benson, treasurer; Otto Kohn, general man- 
ager. A semi-annual dividend of 3 per 
cent was declared, and W. G. Laumann and 
C. A. Benson were appointed as the audit- 
ing committee. Their check showed that 
the reports were correct in all particulars. 
MISSOURI 
Telephone 


The Mansfield 


Company is 
asking the Public Service Commission at 
Jefferson City for permission to increase 
rates. 

MONTANA. 
The Eastern Montana Telephone Com- 


pany, capitalized at $100,000, was organized 
at Miles City recently with Rola P. Hern, 
L. K. Hills. Kenneth McLean, W. E. Holt, 
and W. C. McClintock as directors. The 
company pronosed to build a telephone line 
from Miles City to Broadus, county 
of Powder River county. 

NEBRASKA. 

The Wvoming-Nebraska Telephone Com- 
panv. which operates particularly in north- 
western Nebraska. has asked the state rail- 
way commission for permission to increase 
rates. 


The Lincoln 


seat 


its 


Telephone and Telegraph 


8 3 


Company made application to the state rail- 
way commission recently for a raise in tele- 
phone rates. This application was based 
on a claim that the electrical workers 
threaten to strike unless given a raise in 
pay. The advance in rates asked for ranges 
from twenty-five cents to one dollar per 
month on business telephones and from 
twenty-five to seventy-five cents per month 
on residence telephones. 

As the result of an increase in rate grant- 
ed the telephone company at Fremont by 
the State Railway Commission, many citi- 
zens are talking of having their telephones 
removed. 

The State Railway Commission has or- 
dered the Lincoln Telephone Company to 
rebate to its subscribers for exchange rental 
on telephones which were out of commis- 
sion because of the storm in April. 

The State Railway Commission has or- 
dered that the 300 mutual farmer telephone 
lines in Nebraska are common carriers and 
under the commission’s jurisdiction. This 
ruling will do away with the actions ot 
some companies in the state of refusing 
service to certain parties when they so de- 
sired. 

The Sutherland Telephone Company of 
Sutherland, Neb., through its president, 
Eben D. Warner, has filed a petition with 
the railway commission for an increase of 
rates and authority to issue $6,000 addi- 
tional stock. The company wishes to in- 
crease the rates on residence telephones 75 
cents per month and on business telephones 


$1.50. The company operates about 200 
telephones and figures the aggregate in- 


crease of $225.90 is necessary to pay in- 
creased expenses. The petition states that 
the rates have remained stationary for 
twelve years. Mr. Warner, has also filed 
a petition, as vice-president of the Wyom- 
ing-Nebraska Telephone Company, asking a 
continuance of the commission’s increased 
rates beyond July 1 and for a further in- 
crease of 50 cents on business telephones 
and 25 cents on residence telephones. The 
petition states the company had a deficit 
of $7,875.68 last year. The company oper- 
ates telephones in Valentine, Cody, Harri- 
son, Rushville, Crookston, Whitney, Bel- 
mont and Gordon. 
NORTH DAKOTA. 

The Farmers Mutual Telephone Company 
was organized in 1905. The instigators were 
Nils Magnuson and J. L. Gorder. The 
company started with sixty stockholders and 
45 miles of line. At the present time the 
companv has over 360 stockholders and 280 
miles of line. The main office is in Carbury 
and is in charge of Miss Hilma Seter. ‘The 
total value of the property amounts to over 
$20 00000. J. L. Gorder is president and 
Nils Magnuson secretary-treasurer. 

Subscribers are being secured and finan- 
cial plans being worked out for the con- 
struction of a new telephone lire from 
Grenora to Zahl, a distance of 22 miles. 
General Manager G. E. Johnson of the Wil- 
liams Mutual Telephone Company has gone 
over the proposed route and placed the 
order for materials. The proposition is 
financed on the share holding basis. 

OHIO 

Champaign County Telephone Company, 
Urbana. has been incorporated for $150,000; 
R. H. Murphy. 

The Hocking Valley Railway Company is 
contemplating installing a telephone system 
in connection with its telegraph between 
Dundas and Wellston, using the same wires 
in operating both systems. Under this plan, 
as proposed. the business of the above line 
will be greatly facilitated, besides proving a 








s4 





great convenience to the railroad employes. 

Application by Lima Telephone and Tele- 
graph Company for increase in business 
rates was heard before the state board of 
public utilities commission at Columbus re- 
cently. 

Recently the old telephone central system 
at Delaware became extinct and the new 
system placed in operation. This was 
welcome news to the public as during the 
installation of the automatic system the best 
service could not be afforded. 
Supporting its schedule of increase of 
rates which became effective on March 1 
and replying to a protest recently signed bv 
the city solicitor of Akron, The Certra! 
Union Telephone Company ;ecently sub 
mitted a statement to the state utilities com- 
mission showing that the company operated 
in Akron last year at a loss of $43.000 

Telephone rates wiil not be reduced in 
Lorain. A ruling to this effect was received 
by City Solicitor C. E. Van Deusen from 
the State Utilities Commission. 

Council recently granted a 255-year fran- 
chise to Fremont Home Telephone Com- 
pany at Fremont. The new franchise pro- 
vides for underground wires on some 
streets. 

The Home Telephone Company at Fre 
mont has started a move toward the com 
pletion of its fine new exchange at 
corner of Croghan and Wayne streets. Con- 
tractor Jos. F. Schwinger was allowed t' 
contract for constructing a new addition to 
the already large structure. The new ! 
will be completed in brick and will cost 
about $800. It is understood that this rew 
addition is to be used as an operator’s room 

OKLAHOMA, 

Extensive impfovements affecting both 
local and long distance telephone service are 
contemplated by the Southwestern Bell 
Telephone Company at Oklahoma City a: 
result of the release bv the governmen* 
iuthority over telegraph and telephone lines 
to private owners. 

SOUTH DAKOTA, 


Underwood Telephone Company, White 
Lake; capital, $25.000. Incorporators, Matt 
Steichen, M. W. Dey. John Kolf. 

Willow Creek Telephone Comna~, 
Thunder Hawk; capital, $245.000. In- - 
porators, R. L. Nelson, L. B. Hatch, B L 
Flora. 

Lemmon Farmers Telephone Company: 
capital, $25.000. Incorporators, A. L. Pe 
nett, Carl Knepper, John B. Finch. 

TEXAS. 

The telephone company at Fort W-~*’ 
has more demands for telephones this year 
than it can take care of. Applicants for 
new phones are placed on the waiting list 
and told that their telephones ma‘ be ° 
stalled some time during the coming sum- 
mer. The waiting list already cortains 
about 500 names, it is said. The diffier’t 
is not in the lack of wire facilities, it is ex 
plained, but due to the shortage of sw‘t~’ 
board space. As soon as new switchboord 
arrive the new subscribers will have th-‘r 
telephones installed. 

The telephone system at -Breckenridge 
which has been under the management of 
Bert Paschall, has recently changed hard: 
and the new owner, the Haskell Telephore 
Company, has taken charge. The local ma~ 
ager for the company, W. E, Lunsford 
has commenced work of installing new 


ol 


the 
t 


equipment and generally overhauling the er 
tire system with a view of making it reod 
ern and in every way adequate to take care 
of the increasing demands for both 'or7! 
and long distance service. 


A new switch- 


TELEPHONE ENGINEER. 


board is being installed, which will more 
than double the present local capacity of 
the plant. 

A petition addressed to Mayor O. R. 
Scholars asking that he take steps to re- 
store rates for telephones by the South- 
western Telegraph and Telephone Com- 
nanv at Orange on a basis as before the 
war and Government direction, $3 for busi- 
and $1.50 for residence, was started 
recently. The petitioners alleged that the 
service now being rendered does not justify 
the raise in rates. 

‘rrangements are being made to install a 
modern, new telephone exchange in Ranger 
to take the place of the antiquated switch- 
board. Only about 300 subscribers to the 

rvice have been secured in Ranger for the 
reason that the companv has been unable to 
furnish equipment in homes and business 
houses. A large number of business houses 
are at present without telephone service. 

UTAH. 

The Salt Lake and the Provo districts 
of the Mountain States Telephone & 
Telegraph company have been consoli- 
cated, so that at present the Salt Lake 
cistrict extends as far south as Beaver, 
Mi'ford and St. George. C. C. Camp- 
he'l. commercial manager of the Sa't 
Take district, announces that J. M. 
Lewis, former district manager of the 
Provo district, has been transferred to 
Salt Lake in the capacity of commer- 


ness 


‘ial manager of the company’s business 
the city. J. W. McCann, whom he 
wi'l succeed, has resigned to enter busi- 


es for himself. 

An iniunction to prevent the Mountain 
Stotes Telephone and Telegraph com- 
nary from increasing its rates upon au- 
+'-orization from Postmaster General A 
Ss 3urleson was filed in the United 
States District court recently by the at- 
orney general of Utah on behalf of the 


nublic utilities commission. 

\fter eight months of work, James 
“roy has completed a big addition to 
‘he to'l and local boards of the Moun- 

in States Telephone and Telegraph 


company in Ogden. He has installed a 


‘forse test panel and placed two sections 
‘o the toll hoard which will allow of 
Ading of 500 subscribers. The toll 


heard has been greatly increased in effi- 


c‘encv. The Morse panel allows of the 
“earing of trouble on to'l lines with 
sneed. The improvements have been 
so-de at a cost of $35.000 


VIRGINIA. 

The Page County Farmers Mutual Tele- 
shore Companv held its annual meeting re- 
in Luray. No importent ‘business 
‘vas transacted with the exception of elec- 
tion of officers. The following were elected: 
Y S Hite. president; S. H. Spitler, vice- 
president; D. W. Strickler. secretary and 
acurer, with the following hoard of di- 
rectors: W. E. Burner. J. A. Huffman, N 
TT Clark. John W. Huffman, John W. 
“nltz, C. E. Graves. 

P-organization of Craigsville and Bells 
V-Nev Mutual Telenhone Comnany, chang- 
‘no name to Craigsville-Fordwick Telephone 
Componv, incorporated. Principal office, 
“ord4wick. Va. W. L. Bashaw, president; 
"T H_ Sibert, secretary, both of Fordwick. 
Telenhone business. 

When the telephone company at 
T yrchburg begins to present bills for the 
month of May, payment will be made by 
check and these will bear the statement, 
“Paid under protest.” This means that 
in case of adverse decision by the su- 


tre 
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preme court of the United States the 
persons tendering these checks will be in 
a position to demand and compel the 
refund of the excess charges. 

Smyth County Telephone company, 
Marion, Va. Maximum, $200,000, mini- 
mum, $50,000. Q. A. Eller, president, 
and J. U. Wolfe, secretary, Marion, Va. 
Telephone business. 

Plans for a telephone switchboard 
which will serve all the office-holders in 
the municipal building at Norfolk have 
been completed and it’ is expected to 
have the switchboard in _ operation 
within the next thirty days. In view of 
this the city manager has requested to 
transfer all the free telephones given the 
city from the municipal building to the 
outlying offices so that all outside offices 
may have free phones and the municipal 
building may be served altogether by the 
switchboard. 

Quite a number of Roanoke county 
farmers having telephones with connec- 
tions through Salem are reported to have 
signified their intention of removing 
these when the toll charge is to be placed 
on all calls between Roanoke and Salem 
It is said that the chief purpose of some 
of these county lines is to keep the farm 
ers in touch with the market in the city, 
and they claim that the toll charge will 
make the service too expensive for them. 
In some of these communities, ‘t is said, 
the farmers shared installation expens« 
with the telephone company in order to 
have the lines built. It is also freely 
talked in Salem that many citizens of 
that town will remove their telephones 
rather than pay the toll charge. 

WEST VIRGINIA. 

Webster Telephone company, Web 
ster, to operate telephone system in Tay 
lor and other counties; capital stock, 
$3,000; incorporators, B. A. Sturm, J. H 
‘inn, A. B. Batson, G. F. Waller and E 
3. Wolfee, all of Grafton. 

WISCONSIN. 

The Owen Telephone Company, with 
headquarters at Owen, sold its office, ex- 
change and rural lines to the Clark County 
Telephone Company recently The new 
owners took possession on June 1. The 
Clark County Telephone Company are op 
erators of telephone exchanges at Abbots- 
ford, Dorchester, Unity, Loyal, 
Spencer and Curtiss. The newly acquired 
property will give the company possession 
of all lines in the northeastern part of that 
county. 

Business is good in the telephone indus 
try in Beloit. Manager Corrado recently 
said that the number of telephone installa 
tions in Beloit has been boosted to 3,200 
More than 500 more are installed in th 
country in the near neighborhood of Beloit 
This is a big increase over the number of 
installations of a year ago. 

Telephone operators at Neenah are re 
ceiving from $1.00 to $1.50 per week more 
wages now than heretofore as a result of 
the recent raise in salaries. 

The telephone exchange at Hingham is 
to be discontinued, according to announce- 
ment made by the railroad commission, the 
reason given by the commission being that 
the business done did not warrant a contin- 
uance of the service. Random Lake, Oost- 
burg, and the Citizens Telephone Company 
of Sheboygan have subscribers in Hingham 
and the vicinity. A toll line will be in- 
stalled to make it possible for the three com- 
panies to interchange calls on the line. 
The subscribers will pay a flat rate for tele- 
phone calls. 


i 
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